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NATUEAL SCIENCE IN THE HIGH SCHOOL COURSE.

BY R. ELLSWORTH CALL.

There is needed no argument to demonstrate the necessity

of traioiug- in science. It will be assumed that such training

is recognized as essential, and that its attainment can in no
manner now be dropped from the curricula of the high

schools. It is proposed, therefore, to briefly discuss the theme
under (1) Comparative Educational Value, (2) Practical

Character of the Information Gained, (3) The Tendencies

of the Culture of the Day, and (4) Relations to University

Requirements.

Comparative Educational Value.

It appears to be a difficult matter to discuss this feature of

the proposed theme without the bias that comes either from
one's own training or one's taste. Something must be con-

ceded from either standpoint; but concession is difficult and
especially so when demanded on the basis of culture value.

Rather, then, than on individual opinion must estimation

of comparative value be based on culture results. But what
constitutes culture ? Is it ability to master in ordinary array

numerous facts, devise and defend delightful theories, dis-

play extended and intimate acquaintance with art, history,

or song ? Is it held to consist in deep research into lifeless

tongues, effete philosophies, degenerate religions ? Shall it

rest in useful citizenship, productive thought, inventive

genius, polished rhetoric, political leadership ? These one
and all enter into the various conceptions of culture, and
these all demand a hearing. Shall they be heard ? And
how ?

I take it that the prime factor in any educational system

lies in its power to discipline. The numerous facts which
the young person gains during the brief period of four years

in the best high schools represent but a very small portion

of the sum that marks human attainment. Not the facts,

nor their class alone, give the chief feature that is valuable

in school life. The collation of facts from observation, their

orderly and systematic arrangement, their intelligent dis-

cussion, their applicability to the circumstances of the indi-

vidual by way of amelioration, their power to draw out and
direct the best side of the mind, this is discipline. But is not

this also applied science ? Of such discipline the self is the

end. It is not culture for a vocation, for professional train-

ing, nor is it culture for an end. It is discipline as a

means.

It will be conceded, I presume, that all kinds of culture

have not an equally important bearing on every line of ac-

tivity in life; there is, or should be. occasion for discrimina-

tion and choice. Culture, or, if one please, discipline, ought

to conform to this natural principle of selection. As a mat-

ter of fact and of experience it is found that a student usually

accomplishes but little till a definite and settled purpose

presides over his movements, or over his intellectual tenden-

cies. The energies of youth are limited, naturally. To save

from waste time, which has to a young man quite as much

value 'as effort, practical definiteness should be given to

scholastic education. To tbis end, I believe, that selection

of those practical or professional activities, which alone have

been deemed most effective in conserving, importing, and

transmitting the civilization of any age, should be singled

out for school work. In this elective sense, and in this sense

alone, every age has taught what it knew and taught all it

knew. In former days the physical sciences were not taught

because they were not known; they are taught now because

they are known. A proper interpretation of the historic

facts, therefore, assigns to the physical sciences, in their phe-

nomenal and empirical aspects, a place in the foreground.

As a means of purely mental training I am disposed to

accord the first place to physical science. There is involved

more than a suggestion of mathematics, more than mere

ability to frame correct sentences, more than memoriter ex-

ercises respecting isolated facts. Physical science means, if

it mean aught, extended application of mathematical data

and methods, statement of facts in other than sentential re-

lations, the discovery — whether for the first time it matters

not— of underlying laws. This is culture of the very broad-

est nature; this means ability to generalize; this constitutes

the first stage in a successful intellectual career. I do not

believe that one who is abundantly able to develop Sturm's

Theorem, trace all the wanderings of the heroes of the

Odyssey or the ^neid, outline the journeys of Paul in Asia

Minor, or discover meanings in the " Taming of the Shrew,"

of which its great^uthor never dreamed, can compete in in-

tellectual vigor with the lad able to determine the constitu-

tion of a compound substance, decide correctly the affinities

of a noxious, stranger plant, or to read facts older than the

pyramid of Cheops in a scratched pebble found at the school-

house door. The one reads fictions long bereft of true edu-

cational value; the other deals with the facts of our daily

lives. The one lives and thinks with an ancient, stranger

people; the other breathes an atmosphere of intellectual ac-

tivity and intellectual endeavor. The one deals with sym-
bols— with words as various in significance as are different

the minds that use them; the other with laws, unchanging,
necessary, logical. The one taught by novelists, dramatists,

and poets whose function it is to creato imaginary worlds,

dwells in an ideal world constructed to suit himself; the

other lives in the midst of things of practical accomplish-

ment. It seems to me, therefore, that this difference in the

mental aptitudes of students trained side by side, one trained

in science, tlie other in a literature in which even the mas-
terpieces of scientific writing find no place, will stand equally

well for the probable values of their influence in after years

in determining the current of events.

I would have, then, a still more extended pursuit of physi-

cal science in the high school. By this it is not meant that

the additional work be in the line of new subjects, but that

the time now devoted to belles lettres and ancient languages
be curtailed; that the time thus gained be given, not to new
subjects, but to the more extended prosecution of tlie few.

The point sought to be enforced is that two or three subjects

in science, involving observation, technic, and reflection, as

botany or physics, zoology or chemistry, be prosecuted for
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very much longer periods. The business of the high school

is to train, to develop, to direct, not to give encyclopaedic

information nor to render the student an intellectual automa-

ton. Its great aim is to awaken thought, not as an end but

as a means. Divorce such awakening from the rhetoric of

pure philosophy, from the generalities of literature, from

the dicta of questionable schemes. Join it to the exact

methods involved in scientific research— whether original

or in the lines laid down by another matters little; wed it to

demonstration of natural law— whether before known is

unimportant; weld it iudissolubly to those mental processes

which involve the most intelligent ratiocination, and the

high school curriculum has attained its maximum educa-

tional value. But this assumes increased attention to and
prosecution of pure science, and in this, we believe, lies the

best and greatest educational power.

Practical Character of the Information Gained.

Ten years ago, the English physicist. Professor Sylvanus P.

Thompson, wrote the following: " And ought we, then, to be

surprised if, in pursuance of the system we have deliberately

marked out for the rising generation, we keep our future

artisans, till they are fifteen or sixteen, employed at no other

work than sitting at a desk to follow, pen in hand, the liter-

ary course of studies of our educational code, we discover

that, on arriving at that age, they have lost the taste for

manual work, and prefer to starve on a threadbare'pittance

as clerks or bookkeepers rather than gain a livelihood bj"^ the

less exacting and more remunerative labor of their hands ?"

True it is that this remark was volunteered in defense of a

proposed scheme for technical training— a scheme, the ne-

cessity of which is self-evident even in this country, as is

witnessed by the establishment of numerous manual training

schools. But this does not dull its edge nor blunt its point.

Toe ordinary training in the high school is not suited to the

demands of practical living.

It is idle, perhaps, to volunteer the renTark that this is a

wonderfully practical age and this great West a model of

practical life. The conditions that make the environment

here are not met by the ordinary scholasticism of the mother

East. We can scarce do less, then, than recognize that the

high school stands as the expression of the educational needs

of a community. Those needs are limited or determined by
the multitudinous business interests involved, and, though

these be legion, sound economic theory and sound educational

science alike demand their recognition in the various schemes

of study. Such recognition has not always been accorded,

and the small percentage of high school graduates stands

somewhat in the attitude of menace to their perpetuity.

The boy or girl who is skilled in the necessary technic of

the physical or chemical laboratory has become a most use-

ful member of the community. There are no secrets tliat

are unsearchable, no mysteries intangible, no hopeless intel-

lectual dabbling possible in the laboratory. Principles, sys-

tem, painstaking manipulation rule therein, and they are

necessary. To tiie one versed only iu the arts of literature,

ihe relations and significance of coulombs and atomic weights,

of farads and valence, of amperes and reagents, are neither

attractive nor necessary. But, if disciplinary value alone

be sought, who shall say that intellectual training may not

come as truly to him who intelligently uses a galvanometer

or a burette as to him who traces bis mother-tongue to its

ancient stock ? And if both are to be measured by manual
skill, by ability to devise and to execute, to drauglit and to

realize, who shall say that the student inducted into that

truer 6 eld of investigation and deduction, implied in the proper

pursuit of physical science, has not an immeasurable advan-

tage ? He has, at command, a literature limited only by the

bounds imposed upon physical research, methods as variant

as the students who have trod the paths before him are differ-

ent, opportunities for usefulness co-extensive with the physi-

cal needs or comforts of the highest civilization.

It seems to us that the time given to physical science in

the ordinary high school curriculum is far too short to reach

the highest practical advantages Usually such curricula

encompass the whole round of scientific endeavor. A few
weeks to this, somebody's "fourteen weeks" to that, and a

term to a third subject— these often without logical sequence
— and the boy or girl goes forth trained in science. Did I

say trained ? Forsooth, the first principles have not been

mastei'ed, the technic is entirely unknown. Add to this the

positive, and, it will be granted, unfortunate fact that science

subjects are taught by persons themselves untaught in

either the matter or spirit of science, still less the method,
and the cause of comparative failure is at hand. We say

comparative failure, and use the term advisedly. We use it,

because never less than a year is devoted to algebra, often

more, usually an equal period to geometry, and the lion's

share of the time is given to language work. All the disci-

plinary power possible is thus given to these subjects, and
those who teach them recognize that time, and time alone,

is productive of fruitful results. One, who in the face of

such educational fadism, would dare suggest two years of

botany or of zoology, three or four years of chemistryor
of physics, would surely, like Paul, be thought "beside him-
self." And yet this is exactly the position we seek to de-

fend. It will be conceded, we imagine, that science has

disciplinary value, that its prosecution develops a most de-

sirable phase of mental life, that in its exacting and pains-

taking methods it stands without a peer; it will also be granted

that among tliose who have traversed its inviting fields,

thought and written on what they have seen and felt, there

are very many who have enriched, immeasurably, the litera-

ture of their several lands; in short, it must be granted, it

seems to us, that no phase of human thought exists which
can be valuable for training in the high school that does not

And an equally valuable counterpart in the sphere of science.

The multitude of ways in which such knowledge and train-

ing may enter into every-day life, in every social condi-

tion, renders the argument of practical utility unanswera-
ble.

The I'adical feature in science training lies in the assump-
tion that even elementary education should " supply that

exact and solid study of some portion of inductive knowl-

edge," which Dr. Whewell long ago pointed out as a want
in educational method. Through it education "escapes

from the thralldom and illusion which reign in the world of

mere words." The student's own examination and investi-

gation of phenomena, his own conception of their relations

and values, his own inferences concerning the laws he sup-

poses to underlie the surface of things, these all constitute

the practical side of his education. In tliis sense, it seems
to us, physical science possesses a paramount value, and
should be placed accordingly in a wisely adjusted scheme
for study.

The Tendencies of the Culture of the Day.

Educational systems and schemes reflect, it will be con-

ceded, the culture tendencies prevalent during their inaugu-

ral. It cannot, however, be assumed that their arrange-

ment has always been best, or that it has always
fallen into the wisest and safest bauds. The fault
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lies, not in the system, perhaps, which may be good

enough considered as an end, but in the personal training

of those who have had these systems in charge. I think

it true that educational methods and dicta are among the

very last, if we except theology, to yield to the demands im-

posed by changing environment. To one cultured along the

lines fashionable a decade ago, it becomes a difficult task to

change methods and opinions that are the outgrowth of such

discipline. The maintenance of courses of study that are

either largely classical or mathematical means simply a sys-

tem based upon methods in vogue long since. A compro-

mise is noted, however, in those schools in which a so-called

'scientific course" is provided; from this concessisn it is

easy to pass to those schools whose work is largely along the

lines imposed by physical science.

This modification— whether it be forced or natural is

immaterial— reflects the tendencies of the thought of the

day. On all sides, and in all manner of ways, increased at-

tention is being given to physical science. The reason is

notpast finding out — it lies close at hand. Science enters

into the home, social and mercantile life of the world to a

degree never before known in the history of mind. It has

builded upon a foundation broadly and well laid, because

laid primarily with a just appreciation of the physical neces-

sities of man. Those who now toil, and no longer with un-

requited labor, in the laboratories of the world have felt and

still feel the impetus due to the appreciation. Not a law of

life, not a condition in the physical environment of men, not

a pest that may destroy his stores or his comfort, not a prod-

uct of land, sea or air, but somewhere some one is busy work-

ing out details, deducing laws, formulating results, suggest-

ing utilities. The world is en rapport with works of this

sort, and it is by no means uninformed as to their value. A
new law of light, a new application of electric force, a new
fact in chemistry, a new method of locomotion, these all are

heralded as to an expectant community. The world waits

for facts such us these, the world expects them.

The question turns now on the manner in, and the extent

to which this tendency is to be recognized in the high

school curriculum. It does not need a prophet's vision, nor

a sage's wisdom to give the answer. It will be answered on

the lines that have reference to the circumstances, duties,

and work of life. It were idle to stem the tide even were it

desirable. It is not a counter-argument that the term
" practical tendency " is accepted at its narrowest meaning

—

that of bare and specific preparation for professional or busi-

ness pursuits. Bat if even such illogical answers should be

made, the fact still remains that the high school is the poor

man's college. It furnishes the highest education which the

major portion of the young men and women of a community
can obtain. Who, then, shall say that it should not pre-

pare, not alone for right living, which is solely a subordi-

nate and moral aspect of the question, but for successful

business living ? Why should not the studies pursued have

discipline as a means and utility as an end ? We do not

believe a thoughtful, intelligent answer can be negative.

We ask, then, a modification of the traditional curriculum

and the institution — better perhaps to say substitution — of

one which has as a prominent feature the culture of to-

day. The time has passed when one ignorant of the laws of

health and the gross anatomy of the person, ignorant of the

chemistry of cookery and the laws of ventillation, ignorant

of the dynamics of physical nature and unlearned as well as

unskilled in the manipulations of the laboratory, may pose

as a cultured man, thojgh his knowledge of wonderful

tongues and skill in rhetorical or literary art be never so
great. " What can you do J

" not " what do you know ?"

is the question of the hour, and the high school of today and
of the future will be compelled to answer the question. Will
it do it completely ? Not as at present constituted, nor, if

like the barrister, it be bound by the law of precedents, will

it ever intelligently answer it.

Relation to University Requirements.

To this phase of the subject attention will be but briefly

directed. The high school does not exist for the college or

the university; it is an end in itself. Its original institution

did not contemplate its relations to these institutions as a
gymnasium, but appears to have resulted from the more
universal methods of gradation of school work. In cities

it was learned that the time required to master the elemen-

tary studies could be much shortened by rigid system and
rigid enforcement of its necessary provisions. Following

this it was discovered that students might complete their

school life at too early an age. Additional studies were in-

troduced, and finally a system involving a secondary educa-

tion, formerly confined to private academies and seminaries,

became a part of the public school scheme; the high school

became a fact.

There can be no question that popular education did not

contemplate the establishment of the high school. To
many, and to us, its legal right to exist is questionable.

However that may be, the high school has come to stay.

It has the support and sympathy of the liberally educated

classes, and is not unappreciated by the less fortunate grades

in society. So that the problem of its curriculum must be

worked out in view of the interest these two classes of society

evidence in general education.

At the end of the scheme of public instruction stands the

university. Most, if not all, of the States recognize this

relationship, and the curriculum of the secondary or high

school is devised to conform to it. We think wisely. Re-

cently, in this city, DesMoines, a convention of school-

masters discussed this, or a nearly related matter, and the

opinion at that time expressed evidenced a condition of be-

lief far from unanimity as to the requirements presented by

the university authorities. But the university is right in

high requirements; right in insisting that secondary instruc-

tion be confined to secondary schools; right in assuming

that its educational forces are to be exerted along the highest

possible lines. Particularly is this true of the requirements

in physical science. The proper prosecution of original re-

search, which is certainly a university prerogative, the best

presentment of modern scientific thought and method, which

is the aim of university education, cannot be realized when

its instructors are burdened with qdasi-elementary work.

So, back upon the high school must fall the work of ele-

mentary instruction in physical science. This the univer-

sity demands, and this the high school must do. Now, in

the appointment of the various courses leading to degrees

in the universities, it is noticeable, if decade he compared

with decade, that more and more are scientific subjects oc-

cupying the fore-ground. More time to science, fewer sub-

jects; more stringent requirements, greater opportunity for

elections, these are the rule in the modern university and

these must be understood and appreciated on the part of the

high school. There are few good colleges and no universi-

ties of standing which do not now demand at least a year in

physics and a year of botany. In most others biological

subjects are held as essential, and not a few require a fairly
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complete course in physical geography — of all high school

subjects the most difficult and the one most conamonly poorly

taught. Certain universities, as Harvard and Michigan,

require elementary chemistry; others entirely omit it, be-

cause in it students are too often poorly prepared. Said a

university professor of chemistry to me, not long ago, "I
prefer my students to come tome with no chemistry. I find

they too often come with matter and methods to be un-

learned." Now, this must be remedied in the chemistry

work of the high school; the " indictment must be quashed ;''

the fault must be corrected by proper instructions and skilled

methods. Without appliances, that is to say, without labora-

tory facilities, radical and valuable revolution is impossible.

Physical science in the high school must be experimental.

Without multiplying words, then, it may be stated that

the high school must give, to those who ask it, preparation

for entrance into university work. It must adapt its science

curriculum to the requirements of the standard college or

university. For long years these higher institutions com-

pelled certain and definite work in language and mathe-

matics, they compel that work, with little or no modification

to-day. Why cannot they, equally well, compel proper

science preparation ? We believe they can; we think they

will.

There will not be, in the nature of things there cannot be,

a set limit to science requirements in the universities. As
the tables of the various laboratories, physical, chemical,

physiological and biological, become over-taxed, up go the

requirements. The standards of entrance are being steadily

raised, especially in Indiana University, Michigan Univer-

sity, Cornell, Yale, Harvard, and Leland Stanford, Jr.,

Universities, as fast as the high and other secondary schools

will admit cf it. So there is no goal; no end; the high
school will ever need to keep close watch on university matters

and determine its own work accordingly. Our own State

university proposes to the high school to occupy advanced
ground in this very matter; toeain and hold the confidence

of the university, on the one hand, to meet a legitimate de-

mand for more complete preparation in science on the other,

the high school course must be materially modified.

THE FEEDING OF HORSES.

Bulletin No. 13 of the Agricultural Experiment Station

of Utah has been received. This bulletin reports the results

of a feeding trial of horses by the director, J. W. Sanborn.
It reports the result of a trial in a direction that the Ameri-
can Experiment Station literature is almost silent upon, viz.,

feeding horses hay and grain mixed, and feeding cut against

whole hay to horses.

It is a common belief with horsemen that when grain,

especially meal, and more especially such meal as corn meal,

is fed to horses alone or mixed with hay, it tends to compact
in the stomach and produce indigestion. It is believed that

it so far compacts that the gastric juices do not have free

access to the mass of it. Furthermore, it is believed to be
subject more to the washing influence of heavy drinking.

In the latter respect it is known that the horse's stomach is

very small, and that grain is liable to be washed out of it,

as the stomach necessarily overflows with water.

As usual, the writer fed two lots of horses for nearly three

months, one lot with hay and grain mixed, and the other

lot with hay and grain fed separately. At the end of this

period the food was reversed, and the horses were fed some
two months more. It would be unnecessary to quote the

figures of lengthy trial. Suffice it to say that it was found

that horses, as in the case of cattle and pigs, showed no dis-

advantage by the division of the grain and hay into sepa-

rate feeds over feeding hay mixed with grain. Indeed, in

this trial he found a disadvantage for the horses on the hay
and grain mixed, they not maintaining their weight as well.

The author ascribed this result to the fact that the timothy

hay when cut Que, with its sharp solid ends, irritated and
made sore the mouths of the horses, and possibly induced

too rapid eating, as when the hay and grain were moist they

would be more likely to eat more rapidly than when fed

dry. As this trial is in accord with trials with ruminants

and with the pig, it would seem quite probable that the old

and persistent argument in favor of mixing hay and grain

is not sound.

The second trial reported in this bulletin covered feeding

of cut against whole hay to horses. This trial also covered

two periods in which the foods were reversed with the sets,

in order to determine whether any change of weights found

was due to the individualism of the horses, or whether it

was due to the system of feeding. The two periods covered

from August 10 to December 31. As in the other case, we
will not review the tabulated data that accompany the bul-

letin. This trial was very decisively in favor of ihe cut

clover for the four months and a half covered by this period.

The food fed was clover, and the author points out the fact

that clover hay and lucerne, unlike timothy hay, do not

present sharp, solid, cutting edges. The results are decisive,

and in accordance with those of a trial made by the Indiana

Experiment Station with cattle. Director Sanborn points out

the fact that these trials, covering nearly a year's time with

four horses, showed that horses consume practically the same
amount of food that cattle do when high fed, and make it

somewhat clear that horses make as economical use of hay
and graia as do cattle, and he calls attention to the fact that

the practice of charging more for pasturage of horses, where
grooming is not involved, is not well founded. He also

shows that less food was eaten during the hot months than

during the cooler mouths, and particularly that the horses

ate less grain during the hot months than during the cooler

months. The trial seems to show also that a rather large

ration of grain for work-liorses is an economical one.

NOTES AND NEWS.
The idea of flower-farming for perfumes seems to be exciting

a good deal of interest in New South Wales, as many inquiries

on the subject have lately been submitted to the Agricultural

Deparcment. There are at present in the colony no means of

illustrating the practical operations of this industry, but the

Agricultural Gazette of New South Wales hopes that this defi-

ciency will soon be supplied by the institution of experimental

plots on one or more of the experimental farms. The Gazette

points out that in scent farms large quantities of waste material

from nurseries, gHrdens, orchards, and ordinary farais might be

profitably utilized, while occupation would be found for some
who are unfit for hard, manual labor. A Government perfume
farm was lately established at Dunolly, in Victoria, and this

promises to be remarkably successful.

— At the meeting of the Field Naturalists' Club of Victoria on
March 14. as we learn from Nature. Professor Baldwin Spencer,

the president, gave an interesting account of a trip he had made
to Queensland in search of Ceratoius. Special interest attaches

to thi^ form, since it is the Australian representative of a small

group of animals (the Dipnoi) which is intermediate between the

fishes and the amphibia. Ceratodus has its home in the Mary and
Burnett River-i in Queensland, whilst its ally, Lepidosiren, is

found in the Amazon, and another relative, Protopterus, flourishes
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in the waters of tropical Africa. Although unsuccessful in ob-

taining the eggs of Ceratodus, owing to the early season, Professor

Spencer was able, from a careful study of the surroundings under

which the aninaal lives, to infer that its lung is of as great a ser-

vice to it during the wet as during the dry season — a theory in

direct opposition to the generally accepted one that the lung

functions principally during the dry season, when the animal is

inhabiting a mud-cocoon within the dry bed of the river.

— A second attempt is to be made to build an observatory at

the top of Mont Blanc. As the workmen who tunnelled last year

through the snow just below the summit did not come upon rock,

M. Janssen has decided that the building shall be erected on the

frozen snow. A wooden cabin was put up, as an experiment, at

the end of last summer, and in January and early in the spring it

was found that no movement had occurred. According to the

Lucerne correspondent of the London Times, the observatory is

to he a wooden building 8 metres long and 4 metres wide, and

consisting of two floors, each with two rooms. The lower floor,

which is to be embedded in the snow, will be placed at the dispo-

sition of climbers and guides, and the upper floor reserved for

the purposes of the observatory. The roof, which is to be almost

flat, will be furnished with a balustrade, running round it, to-

gether with a cupola for observations. The whole building will

rest upon six powerful screw-jacks, so that the equilibrium may
be restored if there be any displacement of the snow foundations.

The building is now being made in Paris, and will shortly be

brought in sections to Chamounix. The transport of the building

from Chamounix to the summit of Mont Blanc and its erection

there have been intrusted to the charge of two capable guides —
Frederick Payot and Jules Bossonay.

— Dr. J. Hann laid before the Academy of Sciences at Vienna,

on May 5, says Nature, another of those elaborate investigations

for which he is so well known, entitled "Further Researches into

the Daily Oscillations of the Barometer." The first section of the

work deals with a thorough analysis of the barometric oscillations

on mountain summits and in valleys, for different seasons, for

which he has calculated the daily harmonic constituents, and
given a full description of the phenomena, showing how the am-
plitude of the single daily oscillation first decreases with increas-

ing altitude, and then increases again with a higher elevation.

The epochs of the phases are reversed at about 6,000 feet above

sea-level as compared with those on the plains. The minimum
on the summits occurs about 6 a.m., and in the valleys between

8 and 4 p.m. The double daily oscillation shows, in relation

to its amplitude on the summits, nearly the normal decrease, in

proportion to the decreasing pressure, but the epochs of the phases

exhibit a retardation on the summits, of as much as one or two

tours. In the tropics, however, this retardation is very small.

He then endeavors to show that these modifications of the daily

barometric range on mountain summits are generally explained

by the differences of temperature in the lower strata of air. In

connection with this part of the subject, he considers that even

the differences in the daily oscillations at Greenwich and Kew
are mostly explained by the different altitudes of the two stations

and by the fact that Greenwich is on an open hill. In the second

section he has computed the harmonic constants for a large num-
ber of stations not contained in his former treatise of a similar

nature, including some valuable observations supplied by the Bra-

zilian Telegraph Administration, and others at various remote

parts of the globe.

— The last meeting of the Royal Meteorological Society for the

present session was held on Wednesday evening, June 15. A
paper on " English Climatology, 1881-1890 " was read by Mr.

F. C. Bayard. This is a discussion of the results of the climato-

logical observations made at the society's stations, and printed in

the Meteorological Record for the ten years, 1881-1890. The in-

struments at these stations have all been verified, and are ex-

posed under similar conditions, the thermometers being mounted
in a Stevenson screen, with their bultis four feet above the

ground. The stations are regularly inspected and the instru-

ments tested by the assistant secretary. The stations now num-
ber about eighty, but there were only fifty-two which had com-

plete results for the ten years in question. The author has dis-

cussed the results from these stations and given the monthly and
yearly means of temperature, humidity, cloud, and rainfall. His

general conclusions are: (t) With respect to mean temperature

the sea-coast stations are warm in winter and cool in summer,
whilst the inland stations are cold in summer and hot in winter.

(3) At all stations the maximum temperature occurs in July or

August, and the minimum in December or January. (3) Rela-

tive humidity is lowest at the sea-coast stations and highest at

the inland ones. (4) The south-western district seems the most
cloudy in winter, spring, and autumn, and the southern district

the least cloudy in the summer months, and the sea-coast stations

are, as a rule, less cloudy than the inland ones. (.5) Rainfall is

smallest in April, and, as a rule, greatest in November, and it in-

creases from east to west. "The Mean Temperature of the air

on each day of the year at the Royal Observatory, Greenwich, on
the average of the fifty years, 1841 to 1890" was presented by Mr.

W. Ellis, F.R.A.S The values given in this paper are derived

from eye observations from 1841 to 1848, and from the photo-

graphic records from 1849 to 1890. The mean annual tempera-

ture is 49.5°. The lowest winter temperature, 37.3°, occurs on
January 13, and the highest summer temperature, 63.8°, on

July 15. The average temperature of the year is reached in

spring on May 2, and in autumn on October 18. The interval

during which the temperature is above the average is 169 days,

the interval during which it is below the average being 196 days.

— The Todas, inhabiting the Nilgiri plateau, says Nature, are

not dying out gradually, as has long been supposed. The last

census figures show that they have increased by no less than 10

per cent during the last ten years, there being now nearly eight

hundred of them altogether.

— In a recent number of the Journal of the Straits Branch of

the Royal Asiatic Society there is an interesting note on the little

inseotivora, Tupaia javanensis. It is very common in Singapore,

and especially in the Botanic Gardens, where it may be often

seen running about among the trees. It is easily mistaken for the

common little squirrel {Sciurus hippurus), of which it has much
the appearance. When alarmed it quickly darts up the trunk of

the nearest tree, but it is a poor climber, and never seems to go

high up like the squirrel. Besides these points of resemblance, it

appears to be largely frugivorous. It was found that the seeds

sown in boxes were constantly being dug up and devoured by

some animal, and traps baited with pieces of cocoa-nut or banana

were set, and a number of tupaias were caught. These being

put into a cage appear to live very comfortably upon bananas,

pine-apple, rice, and other such things; refusing meat. The
Rev. T. G. Wood, in his "Natural History," states that T. ferrii-

ginea is said to feed on beetles, but to vary its diet with certain

fruits. The common species at Singapore seems to be almost en-

tirely frugivorous, though its teeth are those of a typical inseoti-

vora.

— The Mississippi Valley Medical Association will hold its

eighteenth annual session at Cincinnati, Oct. 13-14, 1893. An
excellent programme, containing the best names in the valley

and covering the entire field of medicine, will be presented. An
address on Surgery will be delivered by Dr. Hunter McGuire of

Richmond, Va., President of the American Medical Association.

An address on Medicine will be made by Dr. Hobart Amory Hare,

Professor of Therapeutics and Clinical Medicine, Jefferson

Medical College. Philadelphia. The social as well as the scientific

part of the meeting will be of the highest order. The Mississippi

Valley Medical Association possesses one great advantage over

similar bodies, in that its organic law is such that nothing can be

discussed during the sessions save and except science. All ethical

matters are referred, together with all extraordinary business, to

appropriate committees — their decisions are final and are ac-

cepted without discussion. The constitution and by-laws are

comprehensive and at th'? same time simple. Precious time is

not allowed the demagogue or the medical legislator. The offi-

cers of the Pan-American Medical Congress will hold a confer-

ence at the same time and place. E. S. McKee, M.D., Cincin-

nati, is the secretary.
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THE DE LAINCEL FUND FOR THE STUDY OF THE
MAYA LANGUAGE AND ITS GRAPHIC SYSTEM.

BY WM. M. AUGNET.

The de Laincel Fund, so-named, after a relative, by a gen-

tleman of Philadelphia, now residing iu Mexico, who con-

tributes handsomely to its support, has for its object a

thorough study of the graphic system of the ancient Mayas,

by collecting vocabulanes of that language and its dialects,

and obtaining reliable artistic reproductions, by means of

photographs, of the ancient cities and mural inscriptions of

Central America, also photographing and copying ancient

manuscripts or other material which will be of service to

students in this special field of research.

The work will be carried on under the direction of an ad-

visory committee, to be chosen from among ethnologists who
are authorities upon, and students of, the Maya language,

its paleography and art.

The exploration of the fund will be carried on under the

direction of Dr. Hilborne T. Cresson of Philadelphia, well

known as an ethnologist in America and Europe. The re-

sult of his researches have at limes been published by the

Peabody Museum, where for the past five years he has been

a special assistant, working under the direction of Professor

F. W. Putnam of Harvard University. Dr. Cresson's artis-

tic training at the Ecole des Beaux Arts, in the ateliers of

the sculptor Alexander Dumont, and the painter J. Leon
Gerome (his works having been exposed in the Salon of

1877), joined to that of an accomplished French and Spanish

scholar, especially capacitates him for this line of research.

He has also for some years past been studying the Maya lan-

guage under the direction of so distinguished an authority

as Professor Daniel G. Brinton, and a good basis has thus

been obtained for future research.

The de Laincel Fund will act in conjunction with some
of our leading American institutions, yet to be determined

upon, or independently, as its patron may deem best. The
work will be carried on during the healthy season in the

south, adopting the plan already pursued by other exploring

parties— that of carrying out its investigations during those

months which are best suited to the sanitary condition of its

workers.
Secretary's otdoe, 519 Spruce Street, Philadelphia, June 37.

CURRENT NOTES ON ANTHROPOLOGY.
[Edited by D. 6. Brinton, M.D., LL.D.'i

•IX.

The Peruvian Languages

Now that the great work of Dr. E. W. Middendorf on the

Peruvian languages has been brought to a conclusion by the

publication of the sixth and last volume, that on the Muchik
(or Chimu or Yunca) tongue, the high value of this contri-

bution to American ethnology should be urged on the scien-

tific world.

Dr. Middendorf is a medical man who practised his pro-

fession many years ago in various parts of Peru, making a

study of the native dialects his favorite recreation. He thus

became practically familiar with them as living tongues,

and backed up that knowledge by an acquaintance with

such literature as they possessed. The results of this long

devotion are now before us in six large octavo volumes,

published by Brockhaus, Leipzig, and counting up in all t»

nearly 2,400 pages of handsomely printed material. The
languages considered are the Kechua, the Aymara, and the

Chimu, with an appendix on the Chibcha. There is an
ample supply of grammatical analyses, texts, phrases, and,

of the Kechua, a copius Kechua-German-Spanish dictionary.

That the Aymara and Chimu vocabularies are not arranged

alphabetically must be regarded as a blemish. One of the

volumes contains the original text and a German translation

of the drama of OUanta, believed by many to be a genuine

specimen of a native, pre-Columbian, dramatic production.

There are also many songs and specimens of prose writings-

in the same tongue. Taking Middendorf's practical observa-

tions along with Tsch udi's ' 'Organismus der Kech ua Sprache, "

the student will find himself well equipped to master this

interesting idiom.

The Orientation of Primitive Structures.

The study of the relative directions which the walls and

angles of ancient structures bear to the cardinal points has

scarcely yet received the attention from archaeologists which

it merits.

Several varieties of this "orientation," as it is termed, are

to be found, each with its own meaning. The ancient

Egyptian mastabas and pyramids have their sides facing the

cardinal points. This arose from the desire of having the

door in the centre of the eastern side to face the rising sun,

and the western door, sta, to face the setting sun, as it was
through the latter that the god Anubis conducted the soul

to the other world. On the other hand, the Babylonians

and Assyrians directed the angles, and not the sides, of their

temples to the cardinal points, for what occult reason is not

clear. Again, Mr. J. Walter Fewkes has found that the

kib vas, or sacred chambers, of the Tusayan Indians at the

Moqui Pueblo are oriented nortli-east and south-west. This

he at Brst thought was owing to the character of the bluff,

but there are reasons to believe it of a ceremonial origin.

Some curious observations in this connection are reported

by Mr. Robert M. Swan, about the Zimbabwe ruins, in the

last number of the Journal of the Royal Geographical So-

ciety. He found a series of ornaments on the walls of the

great temple so disposed that one group would receive di-

rectly the sun's rays at his rising and another at his setting

at tlie period of the winter solstice, when these points in that
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latitude were respectively 25° south of east and west; while a

third series of ornaments faced the full midday sun. Others

were similarly arranged for the summer solstice; and a great

stone over the temple showed, by alignment with the main
altar and a carved pattern on the wall, the true north and

south.

Last year an English archaeologist undertook a journey to

Greece to make a special study of the orientation of the

ancient temples on that classic ground, hut his results have

not yet appeared. Certainly, as will be seen from the above,

the point is one full of significance.

On Prosopology.

There is little doubt that craniology, as a branch of an-

thropology, has been much over-estimated, and affords only

very insecure material for ethnic classifications. On the

other hand, the study of the features of the face, which may
be called Prosopology, from the Greek, prosopon, face, is

yielding constantly more valuable results. The width or

narrowness of the face, the nasal and orbital indices, the

prominence of the jaws, the facial angles, and the devel-

opment of the chin, all are points of prime ethnic signifi-

cance.

One of the leading European writers on this subject is

Professor Kohlman of Basel, whose works are extremely in-

structive. In this country a series of papers on "The Eth-

nology of the Face," by Dr. A. H. Thompson, have ap-

peared in the Dental Cosmos for the current year. They
place the details of the subject iu a popular light, and em-
phasize its value; but they would be more satisfactory had
their author not been led astray by some of the books which

he quotes. To class the Eskimos and the American Indians

among the Mongolians is quite out of date; and to call the

white race Caucasians, and to divide them into blondes and
brunettes as leading subdivisions is scarcely less so. He
does, indeed, distinguish an " Americauoid " type, from

which he excludes the Eskimos and Aleuts as being "true

Mongols;" on what grounds he or any one would be puz-

zled to say. He describes the hair of this " Americanoid "

type as similar to that of the Mongolians, from which, in

fact, it differs in nearly every respect. In spite of these

drawbacks. Dr. Thompson's articles form a welcome and
praiseworthy addition to recent American contributions to

anthropologic literature.

Linguistic Bibliography.

The study of American languages will in the future be

vastly facilitated by the admirable series of bibliographies

by Mr. James C. Pilling, which are now being published by

the Bureau of Ethnology. Some idea of their thoroughness

may be gained from the fact that the latest issued, confined

to the Algonquian dialects alone, has 614 double-columned,

closely printed, large octavo pages ! Compare this with the

358 pages of Ludewig's " Bibliography of American Aborigi-

nal Literature," which included all the languages of both

North and South America !

Mr. Pilling has put forth similar volumes, less in size but

not inferior in completeness, on the Iroquois, Eskimo, Da-

kota and Muskokee groups of tongues; and proposes to lay

a similar basis for the study of all the North American

stocks. It would be most desirable for some similar cata-

logue to be made relating to the tongues of South America.

The Decrease of the Birth-rate.

One of the most portentous problems is the decrease of

the birth-rate in certain social conditions. It is asserted on

apparently good authority that the Negritos and the Poly-

nesians are dying out, largely owing to the infertility of

their marriages. Certain South American tribes, the

Guatos of Paraguay, for instance, will soon disappear from
the same cause. But we need not confine our instances to

savage peoples. Physicians say that our " colonial dames,"
scions of Anglo-American families who have lived several

generations in this country, have much smaller families

than their great-grandmothers.

la France this lessening of the birth rate has assumed
serious proportions, and has alarmed patriotic men lest as a

nation it should become numerically too weak to hold its

own in the conflicts of the future. The distinguished author

and statesman, the Marquis de Nadaillac, has published

some stirring admonitions to his countrymen on the subject

under the titles " Le Peril National and la Depopulation de

la France." He finds the birth-rate least in the cities, in the

richest communes, and in the most prosperous conditions of

society. Turning to its causes, he has convinced himself

that this diminution is voluntary and of malice prepense on
the part of married couples They do not want the bother

of many children ; they do not wish their property to be

split up; they prefer pleasure and ease to the labor of

parental duties. Young men prefer mistresses to wives, and ,

mistresses are always barren. The competition of modern
life and its rabid thirst for enjoyment undermine the family

tie. The birth-rate is small, not for physiological but for

sociological reasons. How far this applies to the United

States has not yet been sufficiently investigated; but it is

probably nearly equally true here.

THE VARIABILITY OF SPECIFIC CHAEACTERS AS

EXHIBITED BY THE EXTINCT GENUS CORY-

PHODON.
BY CHARLES EARLE.

It is a well-recognized law in biology, that a species or a

genus upon the point of extinction undergoes a great amount
of variation; and, as an example of this kind, I propose to

describe some of the variations which the species of the

fossil genus Coryphodon exhibit.

The fine collection of Coryphodon material in the Ameri-

can Museum of Natural History has enabled me to study

this subject; and in a forthcoming paper in the Bulletin of

the Museum I shall attempt a revision of the American spe-

cies of Coryphodon.

The great amount of variation in this genus is shown from

the fact that no less than twenty-one species have been de-

scribed, and only in a few cases have any of them been ac-

knowledged as synonyms.

Taking up the variation of the teeth, I will first describe

the structure of a typical upper and lower molar of Cory-

phodon. The superior molars are a modification of the

primitive tri-tubercular type, in which the anterior crescent,

or antero-external lobe, has been lost, or so much modified

that only traces of it remain. On the an tero external por-

tion of the crown there is a prominent cone, which is in

connection with the single internal lobe by a sharp crest (see

Fig. a, c); this forms the main grinding surface of the

tooth. On the second superior molar of a true Coryphodon

there is always a well- developed postero-external crescent

(see Fig. e, c), which is homologous with the postero exter-

nal crescent of other forms. This crescent may undergo a

great amount of variation, as will be described later. In the

last superior molar the postero-external crescent is repre-

sented by only a crest, which runs parallel, or nearly so.
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with the anterior crest already described. As in all the

early Eocene-Tertiary Mammalia, the pumolars of both the

lower and upper series are much simpler than the true mo-

lars. The structure of the lower molars of Coryphodon is

interesting-, as it represents a stage in the modification of a

more primitive type, which had the enamel arranged in the

form of two symmetrical Vs or crescents. Now in Cory-
phodon the anterior limb of each crescent is nearly reduced;

this applies especially to the posterior V. The portion of

the tooth bearing the anterior V is raised high above the

posterior or heel part.

The variation in size of the teeth of the different species

of Coryphodon is very great, and in not a single instance

have I been able to find two individuals, of the same species,

whose teeth are of the same size. This variation is shown
in the form of the canines and incisor teeth; in the former

the difference in size is largely due to age and sex.

The last upper molar undergoes a great amount of varia-

tion, it varying from the nearly quadrate form to that of an
elongated oval, the latter form occurring in the more modi-

fied species. The modification of the elements of the crown
of the second superior molar is interesting, as we can trace in

this transformation a true phyletic series, from the less spe-

cialized to the more modified species. The typical forms of

Coryphodon have the external crescent of this tooth well

developed. The first step towards reduction of the crescent

occurs where the intermediate portion of the posterior limb

(see upper Fig. p) disappears, leaving an external isolated

cusp (C. testis). This condition is found permanent on the

last superior molar of Ectacodon, the latter genus not hav-

ing advanced so far in its dental evolution as Coryphodon.
The species C elephantopus represents an intermediate stage

in its dental evolution between that of Coryphodon testis

and Ectacodon.

Professor Cope established the genus Metalophodon upon
the character of the crescent of the second superior molar,

and in this genus the posterior limb of the crescent is nearly

reduced. As all stages exist in which this crescent is well

developed down to that where it is wanting, I can not accept

Metalophodon as a good genus, and believe it should be con-

sidered a synonym of Coryphodon. The most modified con-

dition of this crescent is where it is reduced to merely the

anterior limb. The latter stage is permanent in the last

upper molar of all the known species of Coryphodon; but

it is interesting to note that in a genus described by Cope,

called Manteodon, the last upper molar has a perfectly

formed external crescent.

The genus Manteodon differs from all other genera of

the Coryphodontidce from the fact that the last upper molar

has two well-developed internal cones. Now in all other

forms of this family the postero-internal cone {hypocone) is

wanting, although traces of it occur in C elephantopus.

It is not without considerable difficulty that the homolo-

gies of some of the elements of the upper molars of Corypho-

don are determined. The form of molar from which the

Coryphodon type of tooth has probably arisen, occurs in

the genus Pantolambda, which is from the Puerco or lowest

Eocene beds of New Mexico. In Pantolambda both the

external crescents of the superior molars are well devel-

oped, and the internal cone has two crests running out

from it. Now what are the homologies of the anterior

portion of tbe Coryphodon molar as compared with that

of Pantolambda. The postero-external crescent is equally

well developed in both forms, but what has become of

Ine anterior crescent in Coryphodon, which is so strongly

developed in Pantolambda ? The prominent cusp (see

Fig. e.m.) on the external face of all the superior molars

of Coryphodon probably represents the reduced anterior

crescent of Pantolambda. This is the homology advanced

by Professor Cope. The anterior crest of Coryphodon has

arisen by the development of the crest running outwards

from the internal cone of Pantolambda. Thus it is by
studying the earlier or more primitive types of many of the

Mammalian phyla that we are enabled to interpret those

marvellous changes which different parts of the dental and
slseletal structures have undergone.

The structure of the last lower molar displays considerable

variation ; this affects particularly the elements of the heel (see

lower Fig. h.). In the more primitive species the two cusps

forming the heel are in a straight line, whereas in other vari-

eties a small cusp may arise in the posterior valley of the heel,

internal to the postero-internal cusps (e, n, a). The growth of

this rudimentary cusp causes the pushing outwards of the

A superiorand inferior molar of a typical species of Coryphodon (C. radians),

a. e. c, antero- external cone ; a. c, anterior crest; i. c, internal cone; e. m.,

external median cusp; e. c, postero-external crescent; a., anterior limt) of

crescent
; p., posterior limb ; 7i., heel of lower molar ; hy.d., external cone of

heel ; eji.d., Internal cone,

internal of the two primitive cusps forming the heel; further

growth causes the primitive internal cusp to occupy a

median position, and it now fulfils the function of a fifth

lobe of some of the other Ungulates. This posteromedian

cusp is merely an analogical structure, and its development

proves that it is not homologous with the fifth lobe of the

Lophiodonts,

The skeletal variations are many in this group, they affect

principally the length and heaviness of the limb bones, and

also the size of their articular extremities may vary a great

deal.

The variations of the astragalus are particularly interest-

ing, as upon them in some cases new genera have been es-

tablished, A very primitive structure occurs in the tarsus

of Coryphodon, as in all the other genera of the Amblypoda;

that is, on the inner side of the astragalus, a separate bone,

or rather a facet for this bone to articulate with, is present,

Tbe bone articulating with this facet is generally called the

tibiale or internal navicular, Baur' has shown that the

1 American Naturalist, January, 1885, p. 87,
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tibiale occurs in the tarsus of the recent genera Cercolabes

and Erethizon as it does in that of Coryphodon ; therefore

the presence of this bone must be considered as one of the

primitive characters of the skeleton of this extinct group of

Ungulates.

The relations of the tibiale facet to the other facets of the

astragalus may vary a good deal, and in many cases the

tibiale facet appears to be absent, whereas it is really not

separated from the navicular facet of the astragalus.

In conclusion, I wish to add that I was led to write this

abstract in order to show the numerous variations of the

species of Coryphodon, and that in this group it is exceed-

ingly difficult to say where one species ends and another

begins. In most cases the characters run into each other so

insensibly that it is almost impossible to separate the species.

However, I believe there are about eight good species of

Coryphodon whose characters show a progression from the

primitive to the more specialized types; this progression and

specialization affecting the teeth more particularly, as already

described.
American Museum of Natural History, New York.

INDIAN NUMERALS.

BT EDWARD P. WILSON.

In an essay on " The Origin of Languages," published

several years ago by Mr. Hale, the idea is suggested that,

as, for example, among our native Indians a family may,

while hunting or in time of warfare, have chanced to become

separated entirely from the rest of the tribe, father, mother,

and elder members of the family may all have perished, and

two or three little children have been left alone. Such chil-

dren, Mr. Hale thinks, would gradually invent a new lan-

guage of their own, retaining, perhaps, a few words or parts

of words of their mother tongue. In this manner, he thinks,

may be accounted for the remarkable diversity of tongues

among the Indians of the Pacific coast, where among the

mountains and forests a family might thus easily become

isolated, and the comparative oneness of speech on the great

central plains of this continent and in such an open country

as Australia.

If there is any good foundation for such a theory as the

above, we should expect that the old words retained by these

young founders of new varieties of speech would be words

of the simplest character and those most often in use in the

domestic circle. And, indeed, I think we do find that fire,

water, I, you, one, two, three, four, five are the words that

generally approach the nearest to one another in a compari-

son of the different vocabularies.

The North American Indians, as a general rule, count by

the decimal system, as do most civilized peoples; but it is

noticeable that, after giving a distinct name to each figure

from one to five, they, in many of the dialects, seem to com-

mence anew with the figure six, the first part of that num-

eral sometimes being a contraction, or other form, of the

numeral one, and the latter part of the word seeming to

point on towards ten. Thus, in the Ojebway we have (1)

pejig, (2) uij, (3) niswi, (4) niwin, (5) nanan, (6) ningod-

waswi, (7) nijwaswi, (8) nishwaswi, (9) shangaswi, (10)

midaswi. It will be noticed here that from six to ten inclu-

sive the termination is asivi. Ning.o, with which six begins,

is another form of pejig (l) never used alone, but only in

composition, thus: ningo-gijik, one day; ningo-tibaiigan,

one measure. In the Cree language (another Algonkin dia-

lect) the first ten numerals are as follows: (1) peySk, (2)

niso, (3) nisto, (4i neo, (5) niya'nSn, (6) nikotwasik, (7)

tepaktlp, (8) ayena'new,(9) keka mita'tat, (10) mita'tat. Here

it will be noticed that these Cree numerals resemble those of

the Ojebways from one to six, but with seven they branch

out into distinct words; then with ten they come together

again, mita'tat not being dissimilar to midas'wi, and still

more like midatching, the Ojebway equivalent for " ten

times." Neither is the Cree numeral for nine so unlike that

of the Ojebways as might at first sight appear. Keka
mita'tat means "nearly ten," and this suggests that the

Ojebway word shangaswi may mean the same, chegaiy or

chig' being the Ojebway for near.

The reason for the decimal system being so prevalent all

over the world, both among civilized and barbarous people,

is doubtless the fact that human beings are possessors of ten

fingers, five on each hand. The common manner of count-

ing among the Indians is to turn down the little finger of

the left hand for one, the next finger in order for two, the

next for three, the next for four, and the thumb for five;

then the thumb of the right hand for six, and so on until

the little finger of the right hand is turned down for ten.

In indicating numbers to others, the left hand held up with

all the fingers turned down except the little finger would

mean one; that and the next finger to it held up would

mean two and so on. In counting by tens they will close

the fingers of each hand to indicate each ten, or they will

hold both hands up with the palms outward and fingers ex-

tended for each ten.

Some Indian tribes in counting resort to their toes as well

as their fingers, and thus follow the vigesimal system. The

Indians of Guiana, it is said, call five a hand, ten two hands,

and twenty a man.

The Dakotas have a peculiar system of their own. When
they have gone over the fingers and thumbs of both hands,

one finger is temporarily turned down for one ten. At the

end of the next ten another finger is turned, and so on to a

hundred. Opawinge, one hundred, is derived from pawinga,

to go around in circles, to make gyrations.

Indians are not generally good arithmeticians. In their

native state they have no idea of making even the simplest

mental calculation. To add or subtract they will use sticks,

pebbles, or other such objects.

To illustrate the manner in which various tribes (some of

them of different stocks) count from ten upwards, examples

are herewith given from the Ojebway, Blackfoot, Micmac,

and Dakota languages: With the Ojebways 10 is midaswi;

11, 12 are midaswi ashi pejig, midaswi ashi nij; 20, 30 are

nij tana, nisimidana; 21, nij-tana ashi pejig; 100, ningo-

dwak; 101, ningodwak ashi pejig. With the Blackfeet 10

is kepo; 11, 13, kepo nitsiko'poto; 20, 30, nitiippo, niippo;

100, kepippo. With the Micmacs 10 is mtuin; 11, 12,

mtuln tcel naukt, mtiiln tcel tabu: 20, 30 are tabu inskaak,

nasinskiiak; 21, tabu inskaiik tcel na-ukt; 100, kQskim-

tiilnakiin; 101, kuskimtulnakiiu tcel na-ukt. With the

Dakotas (or Sioux) 10 is wiktcemna; 11, 12, wiktcemna

saupa wanjidan (10 more one), wiktcemna sanpa nonpa; 20,

30 are wiktcemna nonpa (ten two), wiktcemna yamni; 21,

wiktcemna noupa sanpa wanjidan (ten two more one) ; 100 is

opawinge, meaning a circle.

In some of the Indian languages there is more than one

set of the cardinal numbers. Animate objects may be

counted with one set, inanimate with another. They may
have a particular set for counting fish or for counting skins;

perhaps a set for counting standing objects, and another set

for counting sitting objects, etc.
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To give a few instances in the Ojebway tongue: nanan,

5; nanominag, 5 globubar, animate objects, as turnips,

seeds, etc. ; nanonag, 5 boats or canoes ; naunshk, 5 breadths

of cloth ; and nanoshkin, 5 bags full (nflshkin meaning full)

;

nanosag, 5 things of wood ; nanwabik, 5 things of metal.

In the Zimshian language (Brit. Columbia) guel means one

if the object is neuter, gaul, if masculine or feminine, gou-

uz-giin, when the thing is long like a tree or pencil, ga'at,

if a flsh or animal is spoken of, gummet, if applied to a

canoe; the other numerals change in the same way.

It is interesting to note that in the Ainu, the aboriginal

language of Japan, a distinction is made in the numeral

according as the object spoken of is animate or inanimate,

thus: shinen, one person; shinep, one thing; tun, two per-

sons; tup, two things.

Sault Ste. Marie, Ontario, June 22.

BLACK KNOT.

Bulletin No. 40 of the New York State Experiment Sta-

tion at Geneva (Peter Collier, director) contains a valuable

summary of our present knowledge concerning this pest,

from which the following is abstracted :
—

The "Black Knot" is a disease of plums and cherries,

which causes the formation of a hard, rough, black, wart-like

surface on an enlarged or distorted outgrowth of the bark.

The following statements, furnished by Mr. P. Groom Bran-

dow of Athens, Green County, N.T., indicate the former ex-

tent and value of the plum industry in that region and its

total devastation by the Black Knot.

He states that, beginning at Cedar Hill, about four miles

below Albany, the plum district included a belt about three

miles on each side of the river and extended southward about

thirty-six miles to Germantown. He began setting plums
for a commercial orchard in 1861, and at one time bad six

thousand trees. Two of his neighbors each had about two
thousand trees, and most of the farmers went into the busi-

ness to a greater or less extent. It was no uncommou thing

for a steamer to carry from one hundred to five hundred
barrels of plums to New York at one trip. For four days'

picking in one week he received $1,980. In 1884 he netted

§8,000 from his plums, and the next year he rooted out over

five thousand trees on account of the Black Knot. From
twenty-five hundred young trees two to three years old,

left at that time, he thinks he has not yet realized over

$250.

It was formerly believed that Black Knot was produced

by some gall insect, and it is not strange that this opinion

prevailed on account of the gall-like character of the knots

and the fact that they are frequently inlested by insects.

Some believed it to be the work of the curculio, others

thought that it was not the curculio, but some other in-

sect or cause that produced the knots. But several years

ago Dr. W. G. Farlow published, in the first annual re-

port of the Bussey Institute, the results of his investiga-

tions, which proved conclusively that the Black Knot is

caused solely by a parasitic fungus which grows within the

bark, and which is now known to science by the name of

Plowrightia morbosa. It is recognized as growing on culti-

vated cherries, and also on the wild red or yellow plum, the

Chicasaw plum, the choke-cherry, the wild red cherry, and
the wild black cherry. It is commonly most destructive to

the plum, but also seriously attacks the cherry.

The external appearance of the mature form of the Black

Knot is generally well known. It appears at this stage as a

rough, wart-like excrescence, or distorted outgrowth, from the

bark of twigs and branches, and in severe cases may extend

along the trunk for several feet. The first outward sign of

the formation of a new knot is seen in a swelling of the

tissue within the bark either in the fall or during the grow-

ing season of the tree. The swelling increases till the bark

is ruptured, and over the surface thus exposed the fungus

sends out numerous threads (hypse), which produce a vel-

vety appearance and are of an olive-green color. Microscopic

examination of the velvety surface reveals multitudes of

newly formed and forming spores borne on these upright

threads. These spores (conidia) are called summer spores.

When full grown they drop off from the supporting threads,

and when carried by winds, insects, or other agencies, to

another host-plant, under favorable conditions they may
start growth and form a new centre of disease, from which

in time other trees may also be infested, and thus spread

the disease from tree to tree and neighborhood to neighbor-

hood.

The best way to deal with thoroughly infested trees is to

cut them down and burn them at once, thus insuring the

destruction of the spores before they spread the disease any
further. Trees not badly infested may be treated by cutting

off affected branches some distance below the knot. This

operation is best performed in the fall immediately after the

foliage drops, because the winter spores are not formed at

that time and consequently there is less danger of their being

disseminated in the operation, and also because the work can

be done more thoroughly when there are no leaves to hide the

knot. The summer spores must also be taken care of in their

season. As soon as there is any indications of the formation

of a new knot, in the spring or during the summer," the branch

on which it occurs should be cut and burned. The first out-

break will probably be noticed about the middle of May.

It is important to note that if a branch containing the knot

be cut from the tree and thrown on the ground, the spores

will ripen in due time just the same. Therefore the practice

of collecting carefully and burning every knot cannot be too

strongly urged.

The bulletins of the Massachusetts Experiment Station

contain some experiments in the application of various sub-

stances for the purpose of destroying the knot. Kerosene,

turpentine, linseed oil, sulphate of copper, and a mixture of

red oxide of iron and linseed oil are mentioned among the

substances tried. These seem to be effective in destroying

warts to which they are applied to saturation, but care

must be used with the turpentine and kerosene or the entire

branch will be killed.

LETTERS TO THE EDITOR.

#** Correspondents are requested to he as brief as possible. The writer's name
is 271 all cases required as proof of good faith.

The editor loill be glad to publish any queries consonant with the character

of the journal.

On request in advance, one hundred copies of the number containing his
communication loill be furnishedfree to any correspondent.

A Plea for the Study of Psychology.

The per.usal of a report, written by a member of the visiting

committee of one of our universities, induced me to write these

lines. In the course of the report, the remark is made that the

study of psychology is difficult, and therefore few students take

the study. The importance and advantage derived from studying

a subject are to be considered more than its difficulty. Its use-

fulness is determined by its educational value; and surely there is

no subject of study more useful and beneficial than psychology;

for all persons who deal with people require a knowledge of this

subject.
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Since psychology has been taken oul of the field of metaphysics,

and has entered the domain of the natural sciences, it has devel-

oped marvellously. The accuracy and stability it has attained

are proportionate to its development. Biology has brought about

this change. The former position psychology occupied was not

so much to determine the relation and connection between mind
and organism as to determine the science of pure thought. But
now psychologists have studied the brain, anatomists have dissected

the cerebral lobes, chemists have analyzed the different substances

of the nerves and brain, and its size, weight, shape, and specific

gravity have been taken into account for the sole purpose of deter-

mining psychical phenomena; also the laws of development have

been applied to the phenomena of the human mind. The study of

animal instinct, the growth of children, the customs, habits, and
beliefs of early tribes and races, the study of defectives, the study of

the brain and the senses and the logical connections of ideas, have

all received their share of attention. There is no psychical phe-

nomenon and no act of human conduct which does not come
within the province of psychology. The sciences of ethics, of

theology, of law, of jurisprudence, of history, of medicine, of

pedagogy, and of politics presume a knowledge of the workings

of the human mind. For who, unless competent to analyze cor-

rectly and justly the feelings, desires, and motives that prompt

action, would desii'e to determine the motives that underlie human
conduct or pass upon the laws of right and wrong. How much
more humane would a person be in his judgment upon the acts and

conduct of another if he knew the causes of them. How many
mistakes would be avoided in the training and education of the

young, if parents and teachers were more conversant with the

principles of psychology. How much more accurate could judges

be in dispensing justice, if they were less dependent upon their

personal experience, and knew more about the principles of psy-

cology. What material aid could lawyers give in establishing the

truth, if they were well versed in the study of psychology. How
many grave blunders could be avoided, if statesmen and legis-

lators under.'^tood more thoroughly the spirit of the times and the

IJopular mind.

That the larger portion of professional men know little, if any-

thing, about psychology cannot be denied, and if they do know
something about the study, their knowledge is either founded on

their personal experience and on common maxims, or it is de-

rived from some book written from some particular standpoint.

Most of such knowledge is incorrect and wrong, and it is one of

the objects of psychology to correct these false notions.

In conclusion, 1 will quote John Stuart Mill, who has given an

excellent statement of the reasons why psychology should be

studied. He says: "Psychology, in truth, is simply the knowl-

edge of the laws of huuian nature. If there is anything that de-

serves to be studied by man, it is his own nature and that of his

fellow-men; and if it is worth studying at all, it is worth studying

scientifically ro as to reach the fundamental laws which underlie

and govern all the rest. There are certain observed laws of our

thoughts and our feelings, which rest upon experimental evidence,

and, once seized , are a clue to the interpretation of much that we are

conscious of in ourselves, and observe in one another. Such, for

example, ai-e the laws of association. Psychology, so far as it

consists of such laws, is as positive and certain a science as chem-
istry, and tit to be taught as such."

Franexdj a. Bechee.
Milwaukee, Wis.

Ball-Lightning.

During a severe thunderstorm yesterday the phenomenon of

ball-lightning was seen in this village. An inspection of the lo-

cality shows that the ball was located between a telephone wire

and a conductor-pipe about three feet distant, and was doubtless

of the nature of an electrical brush preceding the disruptive dis-

charge. It was of a reddish color, and exploded with a report

like a musket; but did no damage, nor was it attended by any
smell perceptible to those who saw it, although they were distant

not more than five feet. M. A. Veedkb.

Lyons, N. T., June 2S.

BOOK-REVIEWS.

Animal Coloration. By Frank E. Beddaed. 8°. New York,
Macmillan & Co.

In the opinion of the writer the most concise and useful treatise

upon the important subject of animal coloration has very recently
appeared from the presses of Macmillan & Co. Its author, Mr.
Frank E. Beddard, F.R.S., is especially favorably known in this

country, among morphologists, through his numerous and admir-
able publications which have appeared in connection with bis

duties as prosector to the Zoological Society of London. That
position, coupled with the fact that Mr. Beddard has made exten-
sive collections of materials to illustrate his " Davis Lectures'" on
the subject of which his present volume treats, is ample evidence
that he was peculiarly well fitted to deal with the subject. The
work, a small octavo of some 300 pages, is gotten up with all

that exquisite taste and style which has long ago made the house
of the Macmillans so justly famous. Many excellent wood -cuts

and several beautiful, colored lithographic plates illustrate its

pages, they being especially devoted to giving striking examples
of "protective coloration" among animals, as well as "protective

mimicry," " sexual coloration," "warning coloration," "colora-

tion as affected by environment," and numerous kindred topics.

Completing the volume, we find a well-digested " General In-

dex," and an " Index of Authors' Names." Among the latter we
note those of many laborers in this country, and it is gratifying

to see that America's work along such lines is upon the constant

increase, and from year to year meets with enhanced favor. Our
author, in his " Introductory," clearly defines the distinction be-

tween "Color" and "Coloration," the former being the actual

tints which are found in animals, the latter simply referring to

their arrangement or pattern. Of course, the terms become syn-

onymous in uni-tinted animals. " The colours of animals are due
either solely to the presence of definite pigments in the skin, or,

in the case of transparent animals, to pigment in the tissues lying

beneath the skin ; or, they are partly caused by optical effects due
to the scattering, diffraction, or unequal refraction of the light

rays." Other matters more or less remotely bearing upon this

part of the subject are briefly, though ably, dealt with, nothing of

importance having been overlooked. Mr. Beddard has not re-

mained satisfied with drawing upon any special class or group of

animals for illustration, but has carried his investigations into all

nature, touching in the most brilliant manner upon the signifi-

cance of the colors and coloration of "deep-sea forms," "cave
animals," and indeed plant and animal growths from all parts of

the globe. Nor has he omitted to discuss the theories of various

other authorities than those advanced by himself ; in short, the

entire subject covered by this highly inviting field of research seems

to be brought fully up to date, and in many instances the book even

extends our knowledge. Biologists everywhere wiU thank Mr.

Beddard for this contribution, and its modest price (•$3.50) will

constitute no real barrier to its soon appearing upon the shelves of

every working naturalist in the United States.

R. W. SHtJFELDT.
Takoma, D.C.

AJIONG "the publishers.

A NEW work on astronomy, entitled in "Starry Realms, " has

recently come from the press of J. B. Lippincott Company. The
object of the work is to give the general reader some sketches of

specially interesting matters relatrag to the heavenly bodies. The
opening chapters are devoted to the more important relations of

the sun to the earth, in which the author Olustrates the different

functions which the sun performs. The moon's hisiory, and the

phenomena attendant upon the lunar worM, the planets, the

meteors, the stars, are also ably considered. The work is embel-

lished with ten full- page illustrations, and others in the text.

— Beginning with the July number, the magazine hitherto

known as Babyhood will bear the name of Tlie Mother's JS^ursery

Guide, which expresses its purpose more fullj- and clearly than

did the old appellation. There is no other change discernable in

the e.-isential features of the magazine, which looks back upon a
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prosperous past of nearly eight years. The July number contains

a summary, by the medical editor, of the present status of the

question of milk sterilization, concerning the value of which the

last word has not yet been said. " Baby's Flannels " forms the sub-

ject of another medical paper.

The new edition of "Chambers's Encyclopasdia" is rapidly

nearing completion, and with the advent of one more volume this

standard reference book will be at the command of all who are

desirous of procuring a most accurate, convenient, and useful

encyclopfedia. The ninth volume has just been issued. Among

the more important American articles are found San Francisco,

St. Louis, St. Paul, Scandinavian Mythology, Sir Walter Scott,

Sewage, Sewing Machine, Shakers, Shakespeare, Shelley, Phil.

Sheridan, Sherman, Ship-Building, Silk, Silver, Slang, Soda, South

Carolina, Sj^ain, Sugar, Spiritualism, etc. These are all copy-

righted, as are also the articles by American authors in all the

volumes issued. The maps of this number include Russia, Scot-

land, South Australia, Spain, and South Carolina, prepared accord-

ino- to the latest geographical surveys. " Chambers's Encyclo-

paedia " is never disappointing, its articles are well up to date, and

a large number of entirely new subjects are introduced. The

illustrations are incomparably the best ever issued in a work of

this character. The volumes contain on an average nearly a

thousand pages each. Volume X. will be issued in the fall. J. B.

Lippincott Company are the American publishers.

— Messrs. Joseph Baer & Co., booksellers, Frankfort, are sell-

ing the botanical library of the late Professor L. Just, director of

the botanical garden connected with the Polytechnicum at Carls-

ruhe. The list includes many important works in various depart-

ments of botanical science.

— In 1874 the British Association published a volume of "Notes
and Queries on Anthropology," the object being to promote accurate

anthropological observation on the isart of travellers, and to enable

those who were not anthropologists themselves to supply infor-

mation wanted for the scientific study of anthropology at home.
A second edition has long been wanted and a committee was ap-

pointed by the British Association to consider and report on the

best means for bringing the volume up to the requirements of

the present time. The committee recommended that the .work

should be transferred to the Anthropological Institute, and this

proposal was accepted, the Association making grants amounting
to £70 to aid in defraying the cost of publication. The new edi-

tion has now been issued, according to Nature, the editors being

Dr. J. G. Garson and Mr. C. H. Read ; and everyone who may
have occasion to use it will find it thorough and most suggestive.

The first part—Anthropography— has been entirely recast ; the sec-

ond part— Ethnography — has been revised, and additional chap-
ters have been written. Among the contributors to the volume
are Mr. F. Galton, Mr. A. W. Franks, Dr. E. B. Tylor. General

Pitt-Rivers, and many other well-known authorities.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements

relating to entomology.
The Society consists of about 450 members

in all countries of the world.

The new volume began April 1, 1892. The

numbers already issued will be sent to new
members.
For information address Mr. Fritz Etjhl,

President of the Societas Entomologica,

Zurich-Hottingen, Switzerland.

HEO-DARWIMSM AHD KEO-LAMARCKISM.

By LESTE-i F. "WARD.

Annual address of the President of the Biological

Society of Washington delivered Jan. 24, 1891. A
historical and critical review of modern scientific

thought relative to heredity, and especially to the

problem of the transmission of acquired characters,

The following are the several heads involved in the

discussion Status of the Problem. Lamarckism.

Darwinism, Acquired Characters, Theories of He-

redity, Views of Mr. Galton, Teachings of Profeswr
"Weismann, A Critique of Weisroann, Neo-Darwin-

ism, Neo-Lamarckism, the American "School,'" Ap-

plication to the Human Race. In so far as views

are expressed they are in the main jn line with the

general current of American thought, and opposed

to the extreme doctrine of the non-transmissibility

of acquired characters.

Price, postpaid, 25 cents.

N. D. C. , 874 Broadway, H. Y.

SCIENCE CLUBBING RATES.

10^ DISCOUNT.
We will allow the above discount to any

subscriber to Science who will send us an

order for periodicals exceeding $10, counting

each at its full price.

N. D. C. HODGES, 874 Broadway, N. Y.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist going out of business has quantity of
finely-mounted specimens of North American birds,
mammals and reptiles and skios of birds for sale,

including a full local collection of bird skins, show-
ing some great variations of species; also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will give good ex-

change for Hawk Eye camera with outfit. Apply
quickly to J. R. Thurston, 265 Yonge St., Toronto,
Canada.

For exchange.—A fine thirteen-keyed flute in leather

:overed case, for a photograph camera suitable for mak-
ng lantern slides. Flute cost $27, and is nearly new.
J. O. COX. Mankato, Minn.

T© exchange ; Experiment Station bulletins a]

reports for bulletins and reports not in my file,

will send list of what I have for exchange. P.
ROLFS, Lake City, Florida.

Finished specimens of all colors of Vermont marble foi

fine fossils or crystals. Will be given only for valuable
specimens because of the cost of polishing. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of "American State
Papers Bearing on Sunday Legislation," i8gi, S2.50, new
and unused, for "'The Sabbath," by Harmon Kingsbury,
1840; "The Sabbath," by A. A. Phelps, 1842; " History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1S59; " Humorous Phases of
the Law," by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,

etc. If preferred. I- will sell "American State Papers,"
and buy other bnoks on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, 111.

For Sate or Exchange for books a complete private
chemical laboratory outfit. Includes large Becker bal-

ance (20og, to i-iomg ). platinum dishes and crucibles,
agate motors, glass-blowing apparatus, etc. For sale in
part or whole. Also complete file of SilliviaTi's Journal,
1862-1885 (62-71 bound); Smithsonian Reports, 1854-1883;
U. S. Coast Survey. 1854-1869. Full particulars to en-
quirers. F. GARDINER, JR., Pomfret, Conn.

xch ge for the following works, any
Surgery and on Diseases of Children:

"thology," ^ voj^s.; Coues' "Birds

Wanted, in

standard work;
Wilson's "American Urnitnology,' 3 vols.; Coues' "Uird
of the Northwest" and '' Birds of the Colorado Valley,^
2 vols.; Minot's "Land and Game Birds of New Eng-
land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
bound in 2 vols,, morocco; and a complete set of the
Reports of the Arkansas Geological Survey. Please give
editions and dates in correspondmg. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

To exchange Wright's " Ice Age in North America"
and Le Conte's "Elements of Geology" (Copvright 1882)
for "Darwinism," by A. R.Wallace, "Origin oi Species."
by Darwin. "Descent of Man," by Darwin, "Man's
Place in Nature," Huxley, ''Mental Evolution in Ani-
mals," by Romanes, "Pre-Adamites.^* by Winchell. No
books wanted except latest editions, and books in good
condition. C. S. Brown, Jr., Vanderbilt University,
Nashville, Tenn.

Wants.
A ny person seeking a position /or ivhick he is quali-

fi-edby kis scientific attainments^ or anyperson seeking
sojne one to fill a position 0/ this character^ be it thai
o/a teacher ofscience^ chemist, dra2ights7nan, or what
not, may have the ' Want ' inserted under this head
FREE OF COST, ij he Satisfies thepublisher of the suit-
able character of his application. A ny person seeking
information on any scientific question, the address of
auy scientific yyian^ or ivho can in any -way use this
colu7nn for a purpose consonant with the nature of
the Paper ^ is cordially invited to do so.

WANTED.—The services of a wide-awake young
man, as correspondent, in a large manufactur-

ing optical business; one preferred who has a thor-
ough knowledge of microscopy and some knowledge
of photography. Address by letter, stating age and
references. Optical, care of Science, 874 Broadway,
New York.

WANTED.— We want any and ^11 of the following,
providing we can trade other books and maga-

zines or buy them cheap for cash: Academy, Lon-
don, vol. ) to 28, 35, Jan. and Feb., '89; Age of Steel,
vol. 1 to 66; American Antiquarian, vol. 1, 2; Ameri-
can Architect, vol. 1 to 6, 9; American Art Review,
vol. 3; American Field, vol. I to 21: American Geol-
ogist, vol. 1 to C; American iilachinist. vol. 1 to 4;
Art Amateur, vol. 1 to 7, Oct., M; Art Interchange,
vol, 1 to 9;^ Art Union, vol. 1 to 4, Jan., '44, July, '45;
Bibliotbeca Sacra, vol. 1 to 46; Godey's Lady's Book,
vol. 1 to 20; NewEnglander, vol. 11: Zoologist, Series
1 and 1, Series 3 vol. 1 to 14; Allen Armendale (a
novel). Raymer's"01d Book " Store, 343 4th Ave.
S., Minneapolis, Minn.

WANTED.—By a young man, a Swarthmore Col-
lege junior, a position as principal of a public

Mgb school inone of the Gulf States, or as instructor
in botany, physiology, and geology in an academy
or normal school. Address B., care of Librarian,
Swarthmore College, Penn.

WANTED.—A teacher of Geology who is familiar
with the fossils of the Hamilton Group, as

instructor of Geology during July next at the Natu-
ral Science Camp on Canandaigua lake. Apply to
ALBERT L. AREY, Director, 229 Averill Ave.,
Rochester, N. Y.

WANTED.—To act as correspondent for one or
two daily or weekly papers. Have worked on

paper for about two years Would like a position on
editorial staff of humorous paper. Address GEO.
C. MASON, 14 Elm St., Hartford, Conn.

TRANSLATOR wanted to read German architec-
tural works at sight (no writing). One familiar

with technical terms desired. Address "A.," Box
149, New York Post Office.

WANTED.—A position in a manufacturing estab-
lishment by a manufacturing Chemist of in-

ventive ability. Address M. W. B , care of Science,
874 Broadway, N. Y.

WANTED.—Books on Anatomy and Hypnotism.
Will pay cash or give similar books in ex-

change. Also want medical battery and photo out-
fit. DR. ANDERSON, 182 State street, Chicago, III.
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— The Open Court Publishing Co., Chicago, has just ready a

second edition, revised and enlarged, of Gen. M. Trumbull's

timely book on the tariff question, " The Free-Trade Struggle in

England."

— Charles L. Webster & Co. announce that they will issue in

book form Mr. Poultney Bigelow's Danube articles describing his

canoe voyage down that river, the title of the book being " Pad-

dles and Politics Down the Danube."

— \n LippincotV s Magazine for July " Peary's North Green-

land Expedition and the Relief " is well and interestingly covered

by W. E. Hughes and Benjamin Sharp. Gertrude Atherton con-

tributes a short essay on "Geographical Fiction."

— Charles H. Sergei & Co., Chicago, have just issued in their

series of Latin-American Republics "A History of Peru," by

Clements R. Markham, which gives a complete history of the

country from the conquest to the present time. They have in

press for the same series " A History of Chile," by Anson Uriel

Hancock; and in active preparation "A History of Brazil," by

William Eleroy Curtis; " A History of Argentine," by Mary Aplin

Sprague; and "A History of Bolivia," by T. H. Anderson, U. S.

Minister to Bolivia.

— Macmillan & Co. have just ready "The Barren Ground of

Northern Canada," by Warburton Pike, with maps.

— Chain & Hardy Co., Denver, Col., have just ready a little

pamphlet, entitled "Review of Ore Deposits in Various Coun-
tries," by Rudolf Keck, of Colorado Springs, Col.

— G. P. Putnam's Sons have just ready an important work on

"The English Language and English Grammar, being an histori-

cal study of the sources, development and analogies of the lan-

guage and of the principles governing its usages, illustrated by

copious examples from writers of all periods," by Samuel Ram-
sey; the fifth and concluding volume of the "Memoirs of Talley-

rand;" " Earth-Burial and Cremation," a history of earth-burial

with its attendant evils, and the advantages offered by cremation,

by Augustus G. Cobb, formerly President of the U. S. Cremation

Society and Vice-President of the New York Cremation Society.

Hors3rd!8
Acid Phosphate.
A wonderful remedy, of the

highest value in mental and

nervous exhaustion.

Overworked men and women,

the nervous, weak and debilitat-

ed, will find in the Acid Phos-

phate a most agreeable, grate-

ful and harmless stimulant, giv-

ing renewed strength and vigor

to the entire system.

Dr. Edwin F. Vose, Portland, Me., says:
' 'I have used it in my own case when suffer-

ing frora nervous exhaustion, with gratifying

results. I have prescribed it for many of

the various forms of nervous debility, and it

has never failed to do good."

Descriptive pamphlet free.

Rumford Chemical Works, Providence, R. I.

Beware of Substitutes and Imitations.

CAUTION.—Be sure tbe word "Hors-
ford's" is on the label. All others are
spurious. Never sold iu bulk.

LITERARY OUTFIT FREE.
Anyo-e sending us $1.00 at once and mentioning

"Science," will leceiTe a copy of "Historical
Sketches and Brents in the Colonization of Ameri-
ca," by G. B. Hall. A square 8to. book (fiYisS

inchesi, 223 pages, illustrated. This is a regular

.S2.00 book and a bargain at that price $ 2 UU

200 Private Library Labels; they should be
used by all who own books 50

" The Library," a lOo-page b ok containing a
brief list of most important standard and mis-
cellaneous books in every department of li-era-

ture. Intended for those who are about form-
ing a library. Hints about what bo. ks to read
and how to'buy them 50

1 5 ear's subscription to the "Literary Light,"
a monthly magazine of Ancient, Mediseval and
Modern Literature ^00

S4 CO

g4.on actual value for gl.on. Sample copy of " Lit

erary Light," 10 cents (postal card won't do).

Address, literary lilght,
243 4th Ave. S. Minneapolis, Minn.

ESTERBROOK'S
STEEL PES^S.

Of SUPERIOR AND STANDARD QUALITY.

Leading Nos.; 048, 14, 130, 135, 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEEL PEN CO.,

Works: Oamden, N. J. '26 John St., New York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening of the pages per-

fectly fiat. Any number can be

taken out or replaced without dis-

turbing the others, and the papers

are not mutilal;ed for subsequent

permanent binding. Filed in this

binder, Scienceis always

for reference.

N. D. C. HODGES, Publisher,

874 Broadway, New York.

tNEWARGLftlVIP
COLLEGE PROJECTOR

iJ.W.QUEEN&eO.

THE WEEKLY BULLETIN
OF NEWSPAPER AND PERIODICAL

LITERATURE.

Catalogues and Classifies Each Weel<

THE PRINCIPAL CONTEXTS OF
THE PEKIODICAE PRESS.

That huge mass of material heretofore inaccessible
to the eager student is now rendered available.
Special attention is invited to the Bulletin's

INDEX OF TECHNICAL LITERATURE
Send for a/ree sample copy and learn how

The Bulletin Supplies

The Articles Catalogued.

Address THE WEEKLY BULLETIN,
5 Somerset Street, - - Boston, ITIass.
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%h PARK PLAEE.NEW YORK

PATENTS
For INVENTORS. 40-page BOOK FREE. Address

W.T.Fitzgerald, Attorney at Law,Washington, D.C

CCM nOAl G Cut ready for setting. Having pni'-
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society),~^but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No res) onse

to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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PUBLICATIONS.
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TO THAT REGION.
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CLES, AND CHARTS RELATING TO
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By ALPHEUS SPRING PACKARD, ffl.D.,Ph.D.

Sportsmen and ornithologists "will be interested in

the list of Labrador birds by Mr. L. W. Turner,

which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Scudder has con-

tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-

tant suggestions; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide

to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as

well as those interested in geographical and histori-

cal studies.

513 pp., 8°, $3.50.
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DIAMONDS IN METEORITES.

BY OLIVER WHIPPLE HUNTINGTON.

The mineral cabinet of Harvard College received some
time ago, through the liberality of Francis Bartlett, Esq.,

one of the two large masses of meteoric iron first brought by
Dr. A. E. Foote from Arizona, and called by him the Caiion

Diablo iron. This mass of iron, weighing 154 pounds, is in

many ways unique, and chiefly so for the circumstance that

it contains diamonds.

This fact was first made known by Professor G. A. Koenig
of Philadelphia, who found in cutting one of the fragments

that the cutting tool refused to penetrate the wall of a small

cavity which it chanced to encounter, and this cavity was
found to contain small black diamonds.^ One white dia-

mond of microscopic dimensions was said to have been

found but subsequently lost, and no further account of this

interesting occurrence appears to have been published.

In order to determine whether other portions of the Canon
Diablo iron contained diamonds, the author dissolved a mass

of about one hundred grams weight in acid, assisted by a

battery. The iron was supported on a perforated platinum

cone hung in a platinum bowl filled with acid, and the cone

was made the positive pole and the dish the negative pole of

a Bunsen cell. When the iron had disappeared, there was
left on the cone a large amount of a black slime. This was
repeatedly washed and the heavier particles collected. This

residue examined under a microscope showed black and
white particles, the black particles being mainly soft amor-

phous carbon, while the composition of the white particles

appeared less easy to determine, though when rubbed over a

watch-glass certain grains readily scratched the surface.

The material was then digested over a steam-bath for

many hours with strong hydrofluoric acid, and some of the

white particles disappeared, showing them to have been

silicious. Most of them, however, resisted the action of the

acid. These last were carefully separated by hand, and ap-

peared to the eye like a quantity of fine, white, beach sand,

and under the microscope they were transparent and of a

hrilliant lustre. A single particle was then mounted in a

point of metallic lead, and when drawn across a watch-crystal

it gave out the familiar singing noise so characteristic of a

glass-cutter's tool, and with the same result, namely, of actually

cutting the glass completely through. To verify the phe-

nomenon, successive particles were used for the purpose, and
with the same result. The experiment was then tried on a

topaz, and the same little mineral point was found to scratch

topaz almost as readily as it did glass. It was finally ap-

plied to a polished sapphire, and readily scratched that also,

proving beyond question that this residue of small, white,

transparent grains must be diamond, though no well-formed

crystals could be recognized.

It has long been known that carbon segregates from mete-

oric iron in the form of fine-grained graphite; and, when
' American Journal ot Science, Vol. xlii., November, 1891.

Haidinger found in the Arva iron a cubic form of graphite,

it was suggested by Rose that the crystals might be pseudo-

morphs of graphite after diamond. More recently Fletcher

described a cubic form of graphite from the Youngdegin
meteorite, under the name of Cliftonite.^

Finally, a meteoric stone which was seen to fall at Nowo-
Urei, in Russia, in 1886, was discovered two years later to

contain one per cent of a carbonaceous material, which not

only had the crystalline form of the diamond but also its

hardness, so that, instead of being regarded as a pseudomorph
after diamond, it was compared with the black diamonds of

Brazil, called "carbonado.'" And, lastly, in the Canon Diablo

iron we have true diamonds, though of minute dimensions.

Thus it would appear that, under certain conditions, metallic

iron is the matrix of the diamond.

Now, we further know that when cast iron is slowly cooled

a considerable portion of the carbon separates in the condi-

tion of graphite. Moreover, the high specific gravity of the

earth as a whole, as compared with the materials which
compose its crust, give us ground for the theory that the in-

terior of our planet may be a mass of molten iron. There-

fore it would seem to be not an unreasonable hypothesis,

that diamonds may have been separated from this molten

metal during the formation of the earth's crust; and a sup-

port for this hypothesis may be found in the fact that at the

Kimberley mines of South Africa diamonds occur in, what
appear to be, volcanic vents, filled with the products of the

decomposition of intrusive material thrown up from great

depths.

The late Professor H. Carvill Lewis, in examining the

materials from the greatest depths of the South African

mines, came to the conclusion that the diamonds were formed

by the action of the intrusive material on the carbonaceous

shale there found, and on this ground predicted the discovery

of diamonds in meteorites;' but it must be remembered that

a similar geological phenomenon appears on a grand scale in

Greenland, and no diamonds have as yet been found in the

Greenland irons, though they have been so carefully studied

by the late Professor J. Lawrence Smith and others.

It is difficult to conceive of any chemical reaction by which
diamonds could be formed from the action of melted igneous

rock on coal, and all attempts to prepare diamonds artificially

by similar means have signally failed.

The writer would urge that the segregation of carbon
from molten iron is a well-known phenomenon, and the as-

sociation of diamonds with amorphous carbon in the meteor-

ite from Arizona indicates that under certain conditions such
a segregation may take the form of diamond. The chief of

these conditions is doubtless the length of time attending

the crystallization, though it may also be affected by press-

ure; and if the earth, as many believe, is simply a large iron

meteorite covered with a crust, it seems perfectly possible

that if we could go deep enough below the surface we should
find diamonds in great abundance.

• Min. Mag., 7, 121, 1887.

' American Journal of Science, xxvL, p. 74.

* British Association, 1886, p. 667.

Ibid, 1887, p. 720.
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THE NUMBER OF BROODS OF THE IMPORTED

ELM-LEAF BEETLE.

BY C. T. EILBT.

At the meeting of the Entomological Club of the A. A. A. S.

in Washington last autumn, Professor John B. Smith, it

•will be remembered, gave some interesting observations on

this beetle, made at New Brunswick, N.J. As the some-

what astonishing result of his observations, he stated that

there was but one annual generation, and that the beetles

actually went into hibernating quarters early in August.

Professor Smith's statements were so emphatic, and evidently

based on such careful observations, that they could not very

well be gainsaid, but as they conflicted with my observations

on the species in the latitude of Washington, for which I

have recorded two generations, and exceptionally a third,

I was anxious the present season to go over the ground

again, still more carefully than in the past, and, by rearing

in confinement the first generation of larvae from the first

eggs hatched, to thus verify, in a manner which could leave

eo possible doubt, the facts which I had previously recorded.

In this brief note, I desire simply to state that at the present

time (June 30) I have eggs laid by the second brood of

beetles, i.e., the beetles obtained from larvae which were

feeding during the month of May and early part of June,

thus proving, in the most positive manner, that in the latitude

of Washington there are at least two broods, and that the

second brood of larvae will be feeding during July.

The following from the Appendix to the second edition of

Bulletin 6, Division of Entomology, Department of Agricul-

ture, October, 1891, will bear repeating in this connection:—
" One statement in the life-history of the Imported Elm-

Leaf Beetle, as given in the preceding pages, may have to

be corrected in the light of the observations of the past six

years, and that is in reference to the number of annual gen-

erations. Like other leaf-beetles, this insect occupies an

extended time in oviposition. The eggs appear to develop

slowly in the ovai'ies, and a single female will deposit a

number of the characteristic little yellow batches. Tbis fact,

taken in connection with the retardation of certain individ-

uals of a generation, results in an inextricable confusion of

broods. Adult beetles, pupae, larvae in all stages, and eggs,

will be found upon trees at the same time, in Washington,

during the months of June, July, August, and even later.

From this fact it is almost impossible to estimate the num-

ber of annual generations without the most careful breeding-

cage experiments. There is no evidence that the facts upon

record are based upon such careful experiments. Glover,

in the annual report of this department for 1867, page 62,

says :
' After becoming pupae, in a few days the skin of the

back splits open and the perfect insect crawls forth, furnished

with wings, by means of which it is enabled to fly to other

trees and deposit its eggs, thus spreading the nuisance to

every elm in the neighborhood; or it may ascend some tree

and lay the eggs for a second generation, which destroys

the second crop of leaves, frequently so enfeebling or ex-

hausting the tree that it is unable to recover and eventually

perishes.' Again, in the Annual Report for 1870, page 73,

he says: 'The perfect beetles appear in a few days and im-

mediately fly up into the tree to lay their eggs for a second

generation, which frequently destroys every leaf on the

tree.'

"The European records seem strangely silent upon this

point. In the articles by Leinweber and Frauenfeld, referred

to upon page 6, there is no indication of the number of gen-

erations, but it may be inferred that only one, namely, that

of June and July, has been under observation. Heeger,

however {loc. cit., p. 114), says that ' under favorable cir-

cumstances there are three to four generations during the

whole summer. Toward the end of August the insect ceases

feeding and retires— partly as larvae and partly as beetles—
to winter rest under fallen leaves, in the cracks of bark,

holes in the trunks of the trees, and in the ground itself.'

This observation was made near Vienna.

"Our statement upon page 8 was a general one, based upon.

the observations in August. This state of aflfairs may proba-

bly hold in more northern regions, but in Washington it is

safe to say that there are two generations, because, as just

stated, newly developed beetles (the progeny of those which

hibernate) appear in early June. These lay eggs, and, in

fact, egg-laying may continue until the end of September,

and larvEe have actually been found by Mr. Pergande iu

October."

THE REPTILIAN RATTLE.

BY S. GAKMAN.

Among the specimens secured by Dr. Georg Baur, in his

explorations of the Galapagos Islands, there are a number of

large lizards of the genera Conolophus and Amblyrhynchus,

which exhibit certain peculiarities in the spines of the dorsal

crest. Externally each of the spines resembles the rattle of

a small rattlesnake. The likeness was evidently brought

about by causes similar to those through which the rattle

was originated. In a measure, these spines confirm my state-

ment of the evolution of that organ as published in 1888

(Bull. Mus. Comp. Zool., viii., 259). Figures 1-4, herewith,

represent a couple of the nuchal spines in a lateral aspect

and views, side and front, of one of the dorsal spines of the

Galapagos lizard, Conolophus subcristatus. On making a

longitudinal section of any of these spines they are seen to

be wholly dermal and to contain neither bones nor muscles.

Their epiderm is a little thicker than that of the scales on
the flanks. It is apparent that for a time, after hatching,

growth of the skin was rapid and regular. The spines de-

veloped during this period were subpyramidal ; they tapered

so much, on back as on neck, that the slough came off

readily and was lost. A periodic growth was taken on in

later stages, and, the spines having become more elongate, a

slight constriction was formed around the base, from folding

the skin by bending the spine from side to side. Becoming
still more elongate, the foldings meanwhile increasing in

extent and depth, a stage was finally reached which, may-
hap aided by shrinkage, retained the epiderm of the spine in

place as a cap after the general slough was cast. Thus one
thickness after another was added to the covering of the

spine, each of the older being shoved farther up, by growth,

so as to expose below it a band of the newer cuticle. The
folded lower edge, the collar, of the cap rested in a basal

groove or furrow, and prevented displacement. Each cap

was closely applied to that beneath it, and the spine as a

whole was solid. Outwardly the spines resemble rattles;

internally the caps rest one upon another too closely to

rattle.

The tip of the tail of the common snake ends in a spine

somewhat like that in the crest of the lizard. It differs in

containing a bone, the end of the vertebral column. Slough-

ing is similar in the two cases, a slight variation only being

induced on account of the included vertebra. On most
snakes the spine tapers greatly, and the cap is carried off in
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the slough. On a few there are constrictions and ridges

around the cap, that recall those on the spines of the lizard.

As it happens, those marked in this manner are the nearest

living allies of the rattlesnakes. In the paper on the Evo-

lution of the Rattle, above cited, the copperhead, Ancis-

trodon (Fig. 5), was brought forward as most nearly rep-

resenting the ancestor of the smaller rattlesnakes, Sis-

trurus; and the bushmaster, Laehesis (Fig. 6), of northern

South America, was suggested as the most likely for the

large rattlers, Crotalus. These forms were pointed out as so

nearly approximating a condition from which the possession

of a rattle was a necessary consequence that we might at

any time expect to find individuals on which the caps were

mechanically retained. My conclusions in regard to the

inception of the rattle seem to be indirectly confirmed by
what obtains on the lizards. This will be the more apparent

if it is borne in mind that the present development of the

rattle (Figs. 7-9) embraces much that is a consequence of its

Figs. 1-2, nuchal spines, and 3-4, a dorsal spine of Couolophus subcristatus

;

Fig. 5, tall of Anelstrodou contortrlx ; Fig. 6, tall of Laehesis mutus ; Fig. 7,

Sistrurus catenatus, at birth ; Figs. 8-9, Crotalus confluentus.

possession, much that has been induced bj' its presence and
use. The greater part of the shortening-forward in the ex-

tremity of the tail, of the compacting and consolidation of

the posterior vertebrae, with the enlargement of the cap to

include them, and much of the development of the caudal

muscles must be eliminated before one can realize the pri-

mary condition of the rattle, a condition which was, no
doubt, but a little advanced upon that now existing in An-
cistrodon and Laehesis, as sketched in Figs. 5 and 6.

Mus. Comp. Zool., Cambridge, Mass.

OPPOSITION OF MARS.

ET EDGAR L. LARKIN.

The coming opposition of Mai« will be of interest to as-

tronomers throughout the world; and extensive preparations

are being made to observe it. The face of the god of war is

sure to be watched, drawn, and photographed with more
care than ever before. And the most perfect spectroscopes

made will be turned on his ruddy disk. The sun, earth,

and Mars will be on the same straight line nearly, on Aug.
3 at 13 h. 13 m., or at 1 h. 13 m. a.m., Aug. 4, 1892. The
time of the opposition will be favorable for observation, since

the earth passes its aphelion on July 1, while Mars does not
pass his perihelion until Sept, 7. That is, the earth will be
34 days only past the time when at its greatest distance from
the sun; and Mars but 35 days from its nearest approach.
If these dates could coincide — opposition take place when
the earth is at a maximum and Mars at a minimum distance
from the sun— then would the earth and Mars be at a
minimum distance from each other, or 33,864,000 miles; in

which computation a solar parallax of 8.8" and a mean dis-

tance of Mars of 141,500,000 miles were employed. However,
since the opposition will occur midway between, it is proba-
ble that, at the moment of the nearest approach of the two
planets, they will be distant about 35,500,000 miles.

The last opposition favorable for close observation was on
Sept. 5, 1877; at which approach, Prosessor Asaph Hall dis-

covered two minute moons in revolution around our neigh-

boring world. This important discovery is best given in

Professor Hall's own language: "The sweep around the
planet was repeated several times on the night of Aug. 11,

and at half-past two o'clock I found a faint object on the

following side and a little north of the planet, which after-

wards proved to be the outer satellite. On Aug. 16 the

object was found again on the following side of the planet.

On Aug. 17, while watching for the outer satellite, I discov-

ered the inner one." Perhaps this optical discovery reveals

the power of modern telescopes in a manner more impressive

than any other, thus: "The outer one was seen with the

telescope at a distance from the earth of 7,000,000 times its

diameter. The proportion would be that of a ball two inches

in diameter viewed at a distance equal to that between the

cities of Boston and New York " (Newcomb and Holden,
"Astronomy," p. 338).

These moons were seen with the 26-inch glass at Washing--

ton ; but now a 36-inch telescope is in waiting for Mars, and
none can predict what will be discovered. The satellites are

estimated to be 6 and 7 miles in diameter; and they have a

most rapid motion. It is well to note some ot the facts

about these bodies that served a great purpose, in sweeping

away that mythology of astronomy, the nebular hypothesis.

Distances from centre of Mars : Deimos, 14,600 miles ; Phobos,

5,800 miles. Times of revolution: Deimos, 30 h. 18 m.

;

Phobos, 7 h. 39 m. But it requires 24 h. 37 m. for Mars to

turn on its axis, which divided by 7 h. 39 m. equals 3.22;

that is, the inhabitants of Mars have 3.22 months of Phobos
every day. This moon rises in the west and passes through

a phase in 1 h. 55 m. Deimos is 130 h. 37 m. from rising to

rising, or 65 h. 18 m. from rising to setting. Its gain over

the rotation of Mars is 3° 24' per hour, hence it requires 106

hours to gain a whole revolution, which, added to the diurnal

rotation of the planet, gives the 130 h. 37 m. But 65 h. 18

m. equals 2.155 months of Deimos; therefore the other satel-

lite passes more than two full sets of phases while above the

martial horizon, with plenty of eclipses beside.

The main interest in the next opposition rests in the hope
that an accurate map of Mars can be made, or that good photo-

graphs can be secured, or that the spectroscope may make
further revelations concerning the absorption of solar rays

by its atmosphere, or that the lines due to the vapor of

water may be seen to better advantage, if possible, than at

the last. Professor C. A. Young, "Astronomy," p. 337, says:

"The probability is that its density is considerably less than

that of our own atmosphere. Dr. Huggins has found with
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the spectroscope unequivocal evidence of the presence of

aqueous vapor."

The idea that vpater exists on Mars is supported by the

fact that white patches are seen on the poles, and that these

vary in size with variations of inclination of the axis toward
the sun. The white area is now well seen at this observa-

tory on one of the poles. So rapid has been the advance in

celestial photography, and in spectroscopy, and also in the

size of telescopic objectives during the last 15 years, that

without doubt much additional knowledge of Mars will be
gained in August.

Knox College Obserratory, Galesburg, 111., July 1.

CROSS-FERTILIZING AND HYBRIDIZING.

The following excellent suggestions are from the emi-
nent horticulturist. Professor T. J. Burrill, of the Illinois

experiment station. The subject is one calling for the co-

operation of farmers and fruit growers everywhere with the
experiment stations, for where nature has laid the founda-
tion for improvement by giving us such a wild seedling as
the Concord grape, that should be made the basis for further
work.

Cross-fertilizing and hybridizing have been carried on to

some extent, both for the effects of crossing and for the pur-
pose of producing, if possible, new varieties of value. A
number of crosses have been made in the apple, as for in-

stance, between Ben Davis and Grimes, Ben Davis and
Minkler, or Ben Davis and Duchess, with a view of getting
something that will bear like the Ben Davis, but have the
better quality of Grimes or Minkler, having the keeping
quality of Ben Davis and the hardiness of tree of the Duch-
ess. Different varieties of strawberries have been crossed,
and plants are growing from the crossed seed. Blackberry
varieties have been crossed, seeds planted, and plants are
growing. Raspberries have been crossed— black varieties
together, red varieties together, black with red, and black-
berries with raspberries. We have now ready for planting
more than a quart of seed from crossed raspberry and black-
berry, or from selected varieties.

Results are problematical, but there is certainly great
room for improvement in our blackberries and raspberries.
There is entirely too much seed for the amount of flesh.

When we consider that our apples originated from a crab in
no way superior to many of our own native wild crabs, and
the excellence that has been developed by cultivation and
selection, what may we not expect from our raspberries and
blackberries, which are so much better naturally ? We have
only begun with the raspberry and blackberry group of plants.
I believe none of the blackberries or dewberries now cultivated
are the result of growing plants from seed, but that all are the
result of propagating natural seedlings, and it is not at all

certain that we have yet the best of the wild varieties. Most
of our raspberries are the result of chance.
During the past three seasons some work has been done

in the line of crossing and selecting corn. The results seem
to indicate that corn grown from crossing two distinct varie-
ties will be larger than the average of the kinds crossed, or
where the parents are nearly equal in value. To be sure,
nothing has yet been reported in that line, though there
would seem to have been abundant time for seedlings to
have been grown. If the results of our crosses in corn are
to serve as an index, we might expect to find in a second or
third generation fruit of the Vinifera type on vines of the

Labrusca. There is a great difference in the susceptibility

of fruits to the influence of man. Our grapes have had

more time spent on them, extending over a longer period,

than have our strawberries; yet the results from grapes are

hardly to be compared with the results from strawberries.

A small start has been made in the growth of nuts. The
attempts at improvement heretofore have been confined

almost exclusively to the pecan and chestnut. Attempts at

improvement by growing seedlings from the best native

trees have usually been a disappointment, because the seed-

lings have been inferior to the tree from which seed was

taken, just as 999 of every 1,000 seedlings grown from the

Concord grape have been so inferior to the parent as to be

unworthy of general distribution. But it must be remem-
bered that while there are comparatively few chances for

improvement by growing seedlings there are none from
simply budding or grafting.

The filbert and walnut of Europe are too tender for our

climate. Why may not our hazel nut and walnut be im-

proved so as to take their places, and be made valuable crops

for the rough lands along our streams ?

NOTES AND NEWS.

An interesting feature has been added to the first United

States Food Exhibition, to be held at Madison Square Garden,

New York, in October next, in the way of a national exhibit of

dairy products. This department will be in charge of Professor

James Cheesman, who represented the dairy interests of the

United States at the late Paris Exposition. Professor Cheesman
has a wide reputation as a dairy expert and as an authority ou all

matters pertaining to the dairy interests. This part of the expo-

sition promises to be one of its most popular features.

— The Journal de Colmar of June 19 says : The president of

the committee entrusted with the erection of a monument to

Hirn has received a letter from the maire of Strasburg, in which

he makes the following statement :
" I have the pleasure of an-

nouncing that, upon the receipt of your letter of the 33d, relative

to the participation of the city of Strasburg in the election of a

monument to M. Gr. A. Hirn, the municipal council has deter-

mined to contribute to this work the sum of 800 marks. I have

ordered this amount to be credited to you, and it may be obtained

from the municipal collector, who will transfer it to the treasurer

of the committee, M. Baer. I trust that the example of Stras-

burg will find many imitators."

— Cornell University closed the college year 1891-2 on June 16,

conferring above 300 degrees, of which about one-half were in

scientific and technical courses, and a large number of which were

the higher degrees. The graduating class was the largest in the

history of the University, and is said to have been the strongest.

The year terminates the connection of a number of the members
of the faculty with the university, and this fact and the antici-

pated growtli for the coming year will render it necessary to ap-

point a still larger number of new professors and instructors.

The indications, judging from the numbers entering at the June
examinations, are said to point to an entering class in September
of not far from 500, and of probably fifteen or twenty per cent

more in the upper classes and as graduate students, making a
probable total of about 1,600 in all departments and classes. Sib-

ley College, with its special and graduate schools and depart-

ments in mechanical engineering, will prepare for a total of 635

students, a hundred more than in 1891-3. In addition to new
appointments already made, it is expected that professorships will

be filled in geology, chemistry, and possibly one or two other

subjects; also a number of assistant professorships and many
instructorships in all departments, including physics, engineering,

and mechanic arts. The appointments in scientific departments
are usually such as demand familiarity with laboratory instruc-

tion, especially in electricity and mechanics.
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— A Geographical Exhibition, we learn from the Proceedings of

the Royal Geographical Society, will be opened this summer at

Mopcow, in connection with the two International Congresses of

.
Prehistoric Archaeology and Anthropology, which are to be held

in the ancient Russian capital. The General Staff will exhibit a

collection of all the maps, descriptions, and surveys made by

Russian travellers in Central Asia, China, and Korea, which are

deposited in the Topographical Department of the General Staff

and the Scientific Military Committee. They will show also the

recently-published maps, based upon surveys in the Empire and

adjacent countries. A catalogue of these works is now in prepa-

ration.

— The degree of M.A. was conferred, honoris causa, upon Pro-

fessor Edward Sylvester Morse at the recent Harvard commence-
ment. Professor Morse was born in Portland, Me., in 1838.

When but thirteen years of age he began to form a collection of

minerals and shells. His first occupation was as a mechanical

draughtsman at the Portland locomotive works. Afterward he

made drawings on wood for a Boston concern. In 1853 he began

a course of study under Agassiz at the Museum of Comparative

Zoology in Cambridge. In 1866 he founded the American Natu-

ralist, now published in Philadelphia. In 1868 he was made a

fellow of the American Academy of Arts and Sciences. In 1871

Bowdoin College gave him the degree of doctor of philosophy.

In 1874 Harvard elected him to a university lectureship, and he

was also chosen vice-president of the American Association for

the Advancement of Science, of which association he afterward

became president. While studying marine zoology in Japan he

accepted a professorship in the Imperial University at Tokio. He
made several other visits to Japan, and formed a collection which
was recently sold to the Boston Museum of Fine Arts. Professor

Morse is also the inventor of numerous ingenious appliances for

both scientific and domestic uses.

— The British consul in Hainan, in his last report, says, ac-

cording to Nature, that during the past year he has made two
journeys in that island, one to certain prominent hills near Hoi-

how, known as the " Hummocks,'' which lie fifteen miles to the

west, on the road to Ch'eng mai, the other a gunboat cruise to

Hansui Bay. The people at both these places, and presumably all

along the north-west coast, though believing themselves Chinese,

speak a language which is not only not Chinese, but has a large

percentage of the words exactly similar to Siamese, Shan, Laos,

or Muong. The type of the people, too. Is decidedly Shan, with-

out the typical Chinese almond eye. At one time (1,000 years

ago) the Ai-lau or Nan-chau Empire of the Thai race extended

from Yun-nan to the sea, and the modern Muongs of Tonquin,

like the Shans of the Kwangsi province, the ancestors of both of

which tribes belonged to that empire, probably sent colonies over

to Hainan; or the Chinese generals may have sent prisoners of

war over. It is certain that some, at least, of the unlettered, but

by no means uncivilized, tribes in the central parts of Hainan
speak a type of language which is totally different from that spo-

ken by the Shan-speaking tribes of the north-west coast. Yet
the Chinese indiscriminately call all the non-Chinese Hainan dia-

lects the Li language. The subject, Jlr. Parker says, is one of

great interest, well worth the attention of travellers. It was his

intention to pursue the inquiry when making a commercial tour

of inspection round the island, but his transfer to another post

compels him to abandon his scheme.

— The latest researches of the Finnish expedition to the Kola
Peninsula will modify, as we learn from Nature, the position of

the line which now represents on our maps the northern limits of

tree-vegetation in that part of Northern Europe. The northern

limit of coniferous forests follows a sinuous line which crosses

the peninsula from the north-west to the south east. But it now
appears that birch penetrates much farther north than the conif-

erous trees, and that birch forests or groves may be considered as

constituting a separate outer zone which fringes the former. The

northern limits of birch groves are represented by a very broken

line, as they penetrate most of the valleys, almost down to the

sea-shore; so that the tundras not only occupy but a narrow space

along the sea- coast, but they are also broken by the extensions of

birch forests down the valleys. As to the tundras which have
been shown of late in the interior of 1;he peninsula, and have been
marked on Drude's map in Bergbaus's atlas, the Finnish explorers

remark that the treeless spaces on the Ponoi are not tundras but

extensive marshes, the vegetation of which belongs to the forest

region. The Arctic or tundra vegetation is thus limited to a nar-

rovv and irregular zone along the coast, and to a few elevated

points in the interior of the peninsula, like the Khibin tundras, or

the Luyavrurt (1,120 metres high). The conifer forests, whose
northern limit offers much fewer sinuosities than the northern

limit of birch growths, consist of fir and Scotch fir; sometimes
the former and sometimes the latter extending up to the northern

border of the coniferous zone.

— A sealed bottle containing a paper requesting the finder to

report the place and date of discovery was thrown into the sea at

Coatham Pier, Redcar, by Mr. T. M. Follow, on Oct. 8, 1891. On
April 12, 1892, according to the Proceedings of the Royal Geo-
graphical Society, the bottle was picked up by a fisherman off the

island of Hjelmeso, in the extreme north of Norway. The bottle

had been immersed for six months, and the shortest distance

between the two points is 1,400 miles. This observation con-

firms the general set of the currents from the east coast of Britain,

at first southeasterly and then northerly along the continental

coast, as shown in Mohn's map of surface drift in the North Sea

and Norwegian Sea in Petermann's " Erganzungsheft," No. 79,

for 1885.

— The Russian Official Messenger (April 33) announces that

the Ministry of Domains has decided to make, next summer, the

following explorations in Caucasia: (1) The exploration of the

mineral springs of the Eastern Caucasus having now been com-

pleted, to carry out a similar work in Central and West Trans-

caucasia; namely, the mineral waters of Khvedur, Uravel, Tsiku-

ban. Platen, and others, in the governments of Tiflis and Kutais,

and in the Chernomorsk District
; (2) to continue the systematic

geological exploration of the government of Tiflis, especially of

the valleys of the Yora and the Alazan in Kahetia, and their min-

eral resources, in view of the projected construction of a railway

in Kahetia; and (3) as the detailed study of the Apsheron naphtha

region was terminated last year, and the map of the region is

ready, to complete the exploration of the Caspian coast naphtha

region, and to explore the nickel ores of Daghestan. The geolo-

gist, Simonovich, and the mining officers, Konshin, Barbot-de-

Marny, and Gavriloff, are commissioned for this purpose, while

M. Rughevich is commissioned to explore the naphtha region along

the new Petrovsk branch of the Vladikavkaz Railway, which

yielded last year 15,000 tons of naphtha, and promises to become

an important centre of naphtha industry.

— Professor Elihu Thomson, the inventor of the Thomson-

Houston Electric Company, contributes an entertaining, scientific,

and thoughtful paper on '' Future Electrical Development," to the

July New England Magazine, He explains the possibilities of

electricity, in all the public and private conveniences of life, and

gives practical examples of its application to manufactures, rapid

transit, and domestic offices, such as cooking, ironing, heating,

gai'Jening, raising fruit and vegetables, etc.

— Macmillan & Co. announce the issue of a new and extensively

revised edition of Mr. Brvce's " American Commonwealth.'' It is

to be expected that this new edition will take notice of the many
important changes which have occurred since the work was first

issued. It is to be copyrighted in America. The same publishers

have already issued more than half of Stephen's " Dictionary of

Biography,'' one volume of which is published quarterly. Thirty

out of a total of fifty volumes have appeared so far, and the enter-

prise is so well in hand that there will be no break in the publica-

tion of the remaining parts. The work when completed will

contain at least thirty thousand articles by writers of acknowl-

edged eminence in their several departments. The memoirs are

the result of personal research, and much information has been

obtained from sources that have not before been utilized. It has

been the aim of the editors to omit nothing of importance and to

supply full, accurate, and concise biographies, excluding, of course,

those of persons still living.
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ON THE UNCEETAINTT OF CONCLUSIONS.^

BY T. C. MENDENHAI,L.

About seven years ago, on the morning of a cold day in

winter, a rough-looking, scantily-dressed man was observed

to leave a freight car, which was standing upon a side-track

near a small country town, and make his way rapidly into

the fields and woods beyond.

From his appearance it was evident that he belonged to

that vast army of tramps which is never in need of mobiliza-

tion and which carries upon its muster-rolls many who
possess most of the virtues of the good and none of the

vices of the bad, having lost only the power of further re-

sistance against continued antagonism and unfriendly en-

vironment.

The behavior of this man excited no comment, and his

existence was remembered a few hours later only because of

the discovery of the body of a stranger, who had evidently

been murdered, on the floor of the car which he had been

seen to leave. Pursuit followed immediately, and capture

within a day or two. One or two clever detectives interested

themselves in finding evidence of his guilt, and within a few

days had prepared a case which lacked little in the detail of

its elaboration or in its artistic finish.

It was proved that two strangers were seen in the suburbs

of the town at a late hour on the previous night, although

they were not together. The prisoner was identified beyond
doubt as the man who hastily left the car in the morning.

The murderer had left no means of identiBcation except a

small piece of muslin, evidently torn from the sleeve of his

shirt, and which was stained with the blood of his victim.

On the arrest of the prisoner one or two blood stains were

found upon his clothiog, and, what was more convincing

than all else, the bit of sleeve found in the car fitted exactly

into the place in his own garment, from which it must have
been torn in the struggle which preceded the crime.

> Address as retiring president, delivered Jan. 20, 1892, before the Philoso-
phical Society of Washington.

While all of this evidence might be classified as " circum-

stantial," it was so complete and satisfactory that no jury

could be expected to entertain serious doubt as to the guilt

of the prisoner, and, in spite of his protestations of inno-

cence, a sentence to life imprisonment was in accord with

the judgment of the general public.

Only a few weeks since this man was set free and declared

to be innocent of the crime for which he had already served

seven years at bard labor, the misleading character of the

evidence on which he was convicted having been exposed

through the voluntary confession of the real criminal. The
facts thus brought out were, briefly, as follows :

—
There were three men in the case. The first, who was .

afterward murdered, slept upon the floor of the car when
the second, the real murderer, entered it. In the dark he

stumbled over the sleeping man, who awoke and immediately

attacked him. The quarrel did not last long, the original

occupant being left dead upon the floor of the car while the

murderer quickly made his escape, leaving the village and

neighborhood behind him as far and as fast as possible. An
hour or two later the third man, seeking shelter and sleep,

finds his way into the car, and dropping on the floor, is soon

in a deep slumber. He awakes at break of day to find that

a dead man has been his companion, and to see that his own
sleeve is smeared with the blood of the victim. Alarmed

by this discovery, and realizing in some degree the perilous

position in which he is thus placed, he tears off the stained

portion of his garment, and, hastily leaving the car, he flees

from the scene as rapidly as possible.

Nothing can be more simple or more satisfactory than this

account of the affair, and yet nothing is more natural than

that he should be accused of the crime and brought to trial.

The evidence against him was convincing, and it was all abso-

lutely true. It was not strange, therefore, that his conviction

and imprisonment should follow.

It will doubtless appear to many that the foregoing is too

closely allied to the sensational to serve fitly as an introduc-

tion to an address prepared for a society of philosophers, and
I am ready to acknowledge the apparen t validity of the crit-

icism. I am led to its selection, however, because it is an
account of an actual occurrence, which illustrates in a man-
ner not to be misunderstood a not unrecognized proposition

to a brief exposition and partial development of which I ask

your attention this evening. This proposition is that, in the

treatment of many questions with which we are confronted

in this world, our premises may be absolutely true and our

logical processes apparently unassailable and yet our conclu-

sions very much in error.

No department of human knowledge or region of mental

activity will fail to yield ample illustration and proof of this

proposition. An astonishingly large number of debatable

questions present themselves to the human intellect. Many
of them are conceded to be of such a nature that differences

of opinion concerning them must continue, perhaps, indefi-

nitely.

But there is a very large and a very important class of

problems, the solution of which is apparently not impossible

and often seemingly easy, regarding which the most diverse

views are most persistently held by persons not difl'ering

greatly in intelligence or intellectual training.

Men whose business it is to weigh evidence and to reach cor-

rect conclusions, in spite of inadequacy of information and
perversion of logic, constitute no exception to this statement,

but, on the contrary, furnish many of its most notable illus-

trations.
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Many of the questions which present themselves to our

jurists and juries are simply questions of fact, and the testi-

mony on which the determination of such questions depends

often comes from persons who are neither interested nor dis-

honest. In such cases it ought to be easy to reach a true

conclusion, but there is often failure, growing out of honest

differences of opinion.

An eminent attorney not long since referred in conversa-

tion to a certain decision of the Supreme Court of the United

States concerning which there had been a strong dissenting

minority. The question was one which involved neither

passion nor politics, and he declared that to him it seemed

utterly impossible for a disciplined mind to reach other than

one conclusion regarding it

In any review of this subject, such as is here suggested, it is

neither necessary nor proper to refer to the numerous in-

stances of utter failure in our judicial system, attributable to

a lack of integrity on the part of those who administer the

laws or to the mischievous results of appeals to passion or

prejudice by unprincipled advocates. It is sufficient to recog-

nize the fact that failure in the administration of law is not

uncommon where witnesses are honest, juries intelligent and
well-meaning, and judges incorruptible.

The rapidly increasing number of controversies within the

church, to say nothing of those in which the disputants are

on opposite sides of the wall, show conclusively that the

logic of the theologian must sometimes go at a limping gait.

In political or social economy there is great diversity of

opinion among good and able men. Certain financial legis-

lation by Congress is honestly thought by many people to be

necessary to prevent widespread disaster and the financial

ruin of one of the largest and most important classes of our

citizens; by other equally intelligent and equally honest men
such action on the part of the National Legislature is con-

demned as dishonest in principle and sure to be fatal to the

business interests of the country.

A large number of able and patriotic men addre.ss them-

selves to the solution of the problem of the adjustment of

duties upon imported merchandise. All have access to the

same store of experience; the discussions and investigations

of the past are open to all alike. In the end, however, their

conclusions, even as to elementary principles, are diamet-

rically opposed to each other.

But I have neither the time nor the disposition to enter

into an exhaustive examination into the miscarriage of logic

in the regions of politics, religion, or social science. I must
restrict myself to some consideration of the uncertainty of

conclusions reached by what may be broadly included under

the general term "the exact sciences," a division of the sub-

ject not unlikely, I hope, to be of some interest to membeis
of this society.

At the threshold of the investigation we are confronted by
the term " exact sciences,'' and it is of the utmost importance

to reach a clear understanding of the meaning of this phrase,

in the beginning. By some writers its application is limited

to the mathematical sciences or substantially to pure math-
ematics. This does not seem, however, to be in accord with

the general usage among scientific men, and a wider signifi-

cance will be here given to it.

Pure mathematics may, and possibly must, be regarded

as a mode of thought; as symbolic logic; as an abridgment
of mental processes by the selection of that which is com-

mon to all, and its formal expression by means of signs and
symbols. Intellectual operations which, on account of their

complexity and length, would be possible only to a few of

the highest capacity are by the aid of mathematics brought
within the range of the many. In virtue of the simple and
beautiful nomenclature of the science, one can see at a glance,

in a formula or equation, the various relations, primary and
secondary, direct and implied, which exist among the sev-

eral magnitudes involved, which, if expressed or defined in

ordinary language, would be beyond the understanding of

most intelligent people.

The principles and rules governing mathematical opera-

tions have been, in the main, so well worked out and so uni-

versally agreed upon that in mathematics one can hardly

go astray, at least not without the certainty of almost imme-
diate detection and conviction at the hands of many skilled

in the use of this wonderful intellectual device. When deal-

ing with quantity in the abstract, or with matter under just

such restrictions or possessed of just such properties as are

prescribed, mathematics becomes a machine of certain per-

formance, the output of which can only be in error through

the conscious or unconscious mistakes of the operator. As
such it challenges the admiration of all, and it must forever

be regarded as among the first, if not, indeed, the very first,

of the few really splendid creations of the human inteUeet.

When Plato, in reply to a question as to the occupation of

the Deity, answered, "He geometrizes continually," he em-

phasized the dignity and the incontrovertibility of mathe-

matical reasoning.

It is no reflection, then, upon the importance and value of

the science of mathematics to leave it upon the pedestal

which it rightfully occupies, considering it as separate and

apart from other sciences. In their development it may
and does play a most important part, in which, however, it

is identified rather with the investigator than with the sub-

ject investigated; for, in studying the elementary principles

of abstract dynamics, one may follow the now somewhai
antiquated and cumbersome processes of Newton or the more
simple and elegant methods of Clifford or Maxwell, but the

results will in all cases be the same.

Before finally dismissing the pure mathematics, however,

especial attention must be invited to one or two principles

involved in their application by way of contrast with the

condition of things which exists in the domain of the other

sciences. It is sometimes declared by way of a criticism of

mathematics that " what comes out of it is never better than

what goes in." In a certain narrow sense this is true, but

in a broader and truer sense it is as false as it would be to

say that grain and fruit are no better than the soil from

which they spring.

The mathematician has the great advantage over the

physicist, the chemist, or the geologist that he not only can,

but almost necessarily must, completely define the elements

with which he has to deal. If he deals with matter, before

he can put it into his equations he must needs restrict it as

to form and dimensions and endow it with definite physical

properties, the relations of which are capable of analytical

expression. If, after this, his power of analysis is sufficiently

great, the conclusions which he reaches can have no element

of uncertainty in them, provided always they are considered

as referring only to the supposititious material with which

the investigation was begun. That the conclusions are not

in harmony with known phenomena is evidence only of the

fact that the material of nature is not the material which is

symbolized in the formula, and that certain properties which

are common to both are modified in the former by the pres-

ence of others which are not attributed to the latter. When
MacCullagh, Neuman, Stokes, Sir William Thomson, or Max-
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well, each evolves a dynamical or mechanical theory of light,

a lack of agreement among them or with known principles

of optics can generally be traced to the fact that the medium

in which they suppose the action to take place has not been

endowed with the same common properties by all, and that

in every case it falls short of an exact representation of the

real ether itself. With this important restriction upon

mathematical reasoning kept continually in mind, mathe-

matics may be safely set aside as the "one science of pre-

cision."

What, now, are the characteristics of the so-called "exact

sciences " other than pure mathematics ? Without attempt-

ing a rigorous deSnition or a precise classification, it is suffi-

cient for the purpose at hand to declare that the exact sci-

ences are those whose conclusions are capable of being, and

for the most part are, established by experiment and verified

prediction.

Among these exact sciences the most notable, in degree of

exactness, is the science of astronomy. Although the con-

clusions reached in the study of astronomy may not in gen-

eral be established by experiment, the marvellous accuracy

with which its predictions are verified has long ago placed

it far in advance of other sciences. An inquiry into the

cause of this excellence will not show that the logic of the

astronomer is any more rigorous than that of many others

engaged in scientific research, but rather that the premises

on which he reasons are simpler, and, what is of greater im-

portance, more nearly sufficient. Until a very recent period

in its history, astronomy, although dealing with matter, has

been concerned almost entirely with only one of its many
properties. The one property thus far assumed to be com-

mon to all matter is that long-known but still mysterious

attraction in virtue of which there exists a stress between

every particle and every other particle in the universe, ac-

cording to a law the discovery and exposition of which justly

entitles Newton to be considered the greatest philosopher of

all ages. It happens that the hundreds and possibly thous-

ands of other properties possessed by, or inherent in, matter

have little if any influence on the dynamics of masses widely

separated from each other, and therefore a knowledge of the

law of gravitation seems to be sufficient to enable the astron-

omer, having, of course, obtained the necessary data from

observation, to trace the paths of the planets and to foretell

the configuration of the heavens many years in advance.

Within the past twenty-five years, however, the splendid

discovery of spectroscopy, aided by great improvements in

photography, has given rise to a new astronomy, known as

physical, as distinguished from gravitational astronomy.

The new science deals with a matter of many properties,

some of which are but little understood While its conclu-

sions are of vital importance and of intense interest, they

result from deductions in which the premises are insuflicient

and are proportionately uncertain. The new astronomy
must for a long time abound in contradictions and contro-

yersies, until, and largely through its development, we shall

possess a knowledge of the properties of matter when sub-

jected to conditions differing enormously from those with

which we are now quite familiar. Because one astronomer

declares that the temperature of the sun is 20,000° F., and
another, equally honest and capable, says it is not less than

20,000,000° F., it must not be inferred, and it never is, except

hy the superficial, that the whole science of solar energy is a

tissue of falsehoods, and that those engaged in its development
are deliberately planning an imposition upon the general

public. Even such widely varying results as these may be

based on observations that are entirely correct and experi-

ments that are beyond criticism. The discussion of the re-

sults obtained by observation and experiment may follow, in

both cases, the very best models, and yet the conclusions may
be erroneous and contradictory, owing to the insufficiency of

data in the beginning.

Unfortunately the omission of one or more important

quantities from the equations of condition is not always

known or suspected. The older, more exact astronomy is

occasionally caught tripping in this way. An interesting

example of recent occurrence is to be found in certain ob-

servations for stellar parallax made a few years ago by
members of our own society. The observations were long

continued, the instruments used were of a high character, and

the observers were skilful. These conditions unquestionably

promise success. It was something of a surprise, therefore,

when a reduction of the observations gave for the parallax

a negative result. As such a result could in no way be pos-

sible, except, perhaps, through the assistance and interven-

tion of a curvature in space (in virtue of which if a man's

vision was not limited he would, by looking straight for-

ward, see the back of his own head), it was assumed that the

work was not as well done as it seemed to be, or that some
imperfection in the instrumental appliances had been over-

looked. It now appears, however, that this record may be

reopened, and that the results may prove to be of as great

value as originally anticipated. Researches carried on dur-

ing the past year or two have with little doubt established

the fact that the latitude of a point on the earth's surface is

not a fixed quantity, but that on the contrary it varies through

a small range during a period somewhat greater than a year.

It is believed that if this hitherto unsuspected variation be

applied to the parallax observations, referred to above, the

seeming absurdity of the result will vanish.

If astronomy, the foremost of the exact sciences, is not

free from the fault of basing conclusions upon insufficient

premises, it will not be expected that among other sciences

the evil will be of less magnitude.

When we consider the sciences of heat, light, electricity,

magnetism, and other specially investigated properties of

matter, all of which are usually included under the general

head of "Physics," we meet with a formidable rival of as-

tronomy in the extent to wbich they are entitled to be con-

sidered as exact sciences.

Physics treats of all the properties of matter, not omitting

that which is the special domain of astronomy. As if this

were not enough, the demands upon the science are such that

it must also deal with that which is not matter, or, at least,

is not matter in the ordinarily accepted sense. Although

physics deals with all of the properties of matter, no physi-

cist knows them, or, possibly, half of them. Perhaps not

one of them is entirely and completely known. It would

seem, therefore, that this science must of necessity be one of

uncertain conclusions. That it is far from deserving so

sweeping a criticism is due to the fact that the properties of

matter are not so closely interrelated as to make it impossi-

ble to isolate one or more of them in experiment, and thus

the problem is vastly simplified. It is probably impossible

to do this rigorously in any case, so that there must always

remain a small residuum of jincertainty due to the interfer-

ence of unknown or imperfectly understood properties of

matter.

Thus it is possible to treat a mass of matter as though it

possessed mass only, ignoring its electrical, magnetic, or

optical properties, its relation to heat, its elasticity, and other
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physical characteristics, and investigate its behavior under

the law of gravitation alone; its optical properties may be

found to be nearly independent of its relation to heat, elec-

tricity, magnetism, etc., and so, in turn, each characteristic

may be studied alone and equations obtained in which

the number of constants is comparatively small. It is only

after this plan has been pretty thoroughly worked out that

it becomes possible to investigate the interrelations of these

various properties, which are often obscure and difficult of

detection. Their discovery, however, especially one or two

great generalizations pertaining lo them, such as that of the

conservation of energy, must be regarded as the grandest

triumph of physical science.

The science of physics is that which is most drawn upon
in the formation of the so-called applied sciences. Wedded
to mathematics as it is (and no amount of personal abuse on

either side can ever furnish good reason for divorce), it be-

comes the mother of engineering in all of its various forms.

Through and by it, the forces of nature have been directed,

the elements have been subdued and some of them over-

come, and man has made himself master of the world. Its

marvellous progress has, therefore, been observed by the

people, and is understood by them perhaps to a greater degree

than that of any other science. The most eloquent orators

and the ablest writers have employed their genius in sound-

ing its praises.

It is not too much to say that when intelligent people

speak, in a general way, of the wonderful things which sci-

ence has accomplished during the past half-century, they

have in mind, for the most part, the applications which have

been made of discoveries in physical science. I think no
one can justly question the assertion that of the several

causes which have produced the splendid advances in the

material interests of the whole world during the nineteenth

century, science has contributed far more liberally than all

others. So remarkable have been her achievements that all

the people have come to look upon lier as being nearly, if

not quite, infallible. A reputation of which the votaries of

science may be proud has been established, but, at the same
time, one difficult to maintain. Here, as elsewhere, it is a

good name only that is worth counterfeiting. It is quite

worth the while of one devoted to the interests of pure sci-

ence alone to occasionally inquire whether an impure article

is not being placed upon the market. However indifferent

he may be to the welfare of the general public, his own self-

ish instincts should incline him to such a course. He can-

not clear his own skirts by declaring that the public deserves

to be humbugged if it permits itself to be, for in this, as in

everything else, the counterfeit when successful is not read-

ily detected, and it is often made to appear more attractive

than the genuine article.

In respect to this matter physical science presents two as-

pects. In a large degree it is a science of certain conclu-

sions, and any false deduction is readily exposed by means
of the many severe tests to which it may be subjected. On
the other hand, in some of its branches it has not yet been

found possible to isolate the elements which form a rather

complex whole, and it therefore remains an observational

rather than an experimental science. In the latter aspect it

becomes comparatively easy prey for charlatans and well-

meaning but ignorant non-professionals.

In no department of physical science is this better illus-

trated than in meteorology, the oldest and most abused of

all sciences. From its early days, when weatlier forecasts

were expressed in simple rhyme, to the present, when they

are issued in a prose which in its scope and richness of vocab-

ulary sometimes excites our highest admiration, meteorology

has been a favorite victim of pretenders, conscious and un-

conscious. For years the people, after having first believed

in, have patiently borne with, the predictors of disaster in

the form of abnormal meteorological disturbances. They
have suffered great mental distress, and they have lost enor-

mous sums of money on account of floods, tidal waves, and
earthquakes which never came, rains that never fell, and
winds that never blew. They were becoming accustomed
to this sort of thing, and were beginning to understand the

spirit which guided the real meteorologists as manifested in

the efforts of the great weather bureaus of the world, our

own among the first, to foretell with a good degree of cer-

tainty what might happen within the next twenty or thirty

hours. But not many months ago they were again brought

to a high pitch of meteorological excitement by the some-

what sudden and certainly unexpected appearance of the
' Cloud-compelling Jove." He came not in the singular,

but in the plural, and each of him brought the best and
most scientific device for producing a rainfall whenever and
wherever a sufficient thirst was found to exist. The history

of this new industry cannot yet be written. It is still in its

infancy. The fallacy of its methods has already been com-

mented upon in a public journal, by a distinguished mem-
ber of ojr own society, but a few remarks upon its some-

what meteoric career during the past season will not be out

of place in connection with the subject now under consider-

ation.

The columns of the daily press reflected the general inter-

est which was felt in the matter, especially in parts of the

country where rainfall was greatly needed. As is always

the case under such circumstances, the strong and entirely

natural desire that its artificial production might be accom-

plished was soon convened into a belief that it had been,

and a readiness to accept the flimsiest sort of evidence of

relation between the means employed and the end sought.

This confidence materialized, or better, perhaps, was taken

advantage of in the formation of an " Interstate Artificial

Rain Company, Limited " (I am quoting from the daily pa-

pers of Nov. 10, 1891), which, after the manner of its kind,

was apparently organized not for the purpose of actually

producing rain, but for the formation of other joint-stock

companies ready to purchase the secret method of doing it.

An alleged experiment, on which a business transaction was

based, is thus described: —
" The party arrived in the city on Sunday, Nov. 1, and

commenced operations on Sunday evening in a small out-

house on the edge of town. The conditions were extremely

unfavorable for rain. No results could be seen at first, but

on Friday the sky became overcast with clouds. On Satur-

day a high south wind prevailed, and on Saturday night

some rain came from the south-west. On Sunday rain fell

all day, and at night a norther arose. Reports from 100 to

150 miles around this town show that rain fell on Sunday in

most localities in considerable quantities." So convincing

was this to the buying company that the secret process was

purchased by them for the sum of §50,000, "after which,"

the account rather unnecessarily adds, the selling company
" left for home." But a business so profitable as this was

not to be long without competition, and a few weeks later a

telegram is sent to the leading newspapers of the country,

announcing that a professor in a western State (it is pleasant

to note that most of these public benefactors are "professors")

is prepared to furnish rain more promptly and at less cost
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than the genius whose machinery and methods have invited

public approval. Proposals to do the county sprinkling at

so much per acre are invited and offered, and at one time

it seemed as if the whole business would be ruined by over-

production.

One of the most interesting phases of this subject was the

attitude in reference to it assumed by a large part, possibly

the greater part, of the intelligent public. It was one of

expectancy and limited confidence. " Why not? " was com-
monly asked. "Look at what science has done within the

last twenty-five years. Can anything be more astonishing ?

and is the artificial production of rainfall more diflBcult and
more wonderful than many things which are now common-
place ? " To many the logic of the experiments was con-

vincing. After many battles rain had fallen, long lists of

examples have been prepared, and hence it must be possible

to produce rainfall by cannonading. If these views were
entertained by a considerable number of intelligent people,

and it is believed that they were, the situation is one which
ought to be full of interest to men of science, involving, as

it does, both a tribute and a warning.

It would be good for all if the intelligent public was in

the habit of looking a little more below the surface of things.

It is too much in the way of assuming that the president of

the company engaged in exploiting an important invention

or device is the genius who first discovered the principle in

virtue of which it operates. It loses sight of— no, it does

not lose siarht of, because it never knew — the patient toil,

the unselfish devotion, and, what is perhaps more impor-

tant, the unflinching honesty with which a few men of the

highest intellectual capacity have from the earliest times

given themselves to the study of the laws of nature.

It would surprise the public to know how long ago and
by whom many of the most recent and most brilliant appli-

cations of science were made possible. Would it not be in

the interest of all if men of science were more ready and
willing to take the intelligent public into their confidence;

and would not the public, if familiar with the history of

scientific investigation and accustomed to scientific modes of

thought and criticism, be less the prey of charlatans and
well-meaning but ill-informed enthusiasts ? A better knowl-
edge on both sides would lead to a better appreciation of

both sides, and the real worker in science would seldom go
without that public recognition which has too often been
denied to the ablest men. No better illustration of this can

be found than in the life of the distinguished first president

of this society, to stand in whose place must always be an
honor to any man. With his great work as secretary of the

Smithsonian Institution the public is fairly well acquainted,

and it has not been backward in bestowing honors in recog-

nition of that work. Unfortunately, comparatively few know
of what must be regarded, I think, as his greater work, the

original researches in which he was engaged, and in which
he was so singularly successful, before he became identified

with the institution to which he gave the greater part of his

life. Scant justice has yet been done to this important part

of a career which must always be an inspiration to members
of this society.

But I am warned that the brief time during which I can
claim your attention to-night is quite insufficient for any-

thing like a full exposition of the theme which I have se-

lected, and I must, I fear, somewhat abruptly turn about in

order that I may leave with you in somewhat more definite

language one or two thoughts which I have attempted to

develop by illustration and example.

Recurring to the unfortunate victim of circumstantial evi-

dence, whose experience was related in the beginning, it will

be admitted that the judge who charged, the jury who con-

victed, the witnesses who told the truth, and the approving

public were all in error, in that they failed to recognize that

there was another way of explaining what had happened.

It does not necessarily follow that the explanation which ex-

plains is the true one. There are many natural phenomena
which are in entire accord with more than one hypothesis.

Indeed, there are some things which may be perfectly ac-

counted for on an infinite number of suppositions, but it does

not follow that all or any one of them must be accepted. There

is nothing especially novel in this proposition, but I submit

that to a failure to keep it in sight must be attributed a large

measure of the uncertainty of the exact sciences, as well as

much useless and bitter controversy in science, religion, eth-

ics, and politics.

As a sort of corollary to this proposition I suggest that

many reasoning and reasonable people are indifi'erent to, if

not ignorant of, the fact that the value of evidence is greatly

dependent on the way in which it arranges itself. To many
this may be made a little clearer if I borrow a phrase from
one of the most exact of modern sciences and speak of evi-

dence as presenting itself in series or in parallel. Without
pushing the analogy further, the superior strength of the

latter arrangement will be evident upon reflection. On an-

other occasion, I have referred at some length to the nu-

merical representation of the value of testimony, and to some
conclusions which are easily reached. As bearing upon the

subject in hand, a single example of this method of treat-

ment may be useful.

Let there be two witnesses, A and B. Suppose that A
tells the truth 51 times out of 100; that is to say, assume
that honesty holds the controlling share in his stock of moral

principles. Let B be equally truthful and no more. Then
if these two testify independently to the occurrence of a cer-

tain phenomenon it is more likely to have occurred than if

either one alone bore witness. This is evidence in parallel.

If, however, A testifies that B declares that the thing hap-

pened, it is less probable than if based on the testimony of

either alone. This is evidence in series. Put as boldly as

this, no one doubts the higher value of the first arrange-

ment; but it is believed that a more careful consideration of

this distinction will do much to secure a better judgment,

not only where human testimony is involved, for here it has
long been an established principle, but where conclusions

are based on observation and experiment.

It is of the utmost importance, therefore, that men of sci-

ence, before accepting a theory or a hypothesis as final,

should carefully scrutinize the steps by which it has been
established to see that they are not only sufficient but neces-

sary.- The true philosopher will be slow to claim that the

theory which he finds sufficient to explain all of a given
class of facts is the necessary and true one; he will be con-

stantly on the lookout for a new fact which his theory will

not quite explain, and he will have much consideration for

his friendly competitor who finds a different hypothesis

equally satisfactory and efficient. Above all, he will not
pride himself on the steadfastness of his views, and will

rarely bind himself to be of the same opinion this year as

last.

If the general public could be made to understand the

limitations by which science is circumscribed, the tentative

and ever progressive character of scientific investigation, it

would be good for the public and good for science.
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The human race is greatly handicapped by the presence

of a good number of people who strenuously object to being

disturbed. During a decade, generation, or century these

good but sometimes unpleasant people plant themselves

along certain lines in the domain of science or politics or

religion, proclaiming essentially that "here and here only is

the truth, and here we fix ourselves forever." After awhile

they somewhat unwillingly and with no very good grace

move forward into a new position, again honestly affirming

and believing that the end has been reached. A better

knowledge and a broader human sympathy would reveal to

them the hitherto unsuspected fact that truth may at the

same time be here and there.

In the dissemination of this knowledge and the cultivation

of this sympathy, science should lead, not follow. No sci-

entific organization so young in years has done more along

these lines, especially by reason of its extensive membership
and the vigor and enthusiasm of its branches, than the so-

ciety over whose deliberations during the past year I have
been permitted to preside.

For the honor thus bestowed I beg now to make my for-

mal and grateful acknowledgements.

EEMAEKS UPON THE GRAPHIC SYSTEM OF THE
ANCIENT MAYAS.

BY HILBOBNE T. CRESSON, A.M., M.D.

A Maya hieroglyph may be a single character by which a

meaning is expressed by the sound of the name of the thing

represented, or it may have a number of components that

convey by a similar method a series of ideas. The 'glyphs

of Kukuitz and of Cauac in the Codex Troano are examples,

and another is that over the figure of Kukulcan, or Ikilcab,

the so-called long-nosed god, of whom representations appear

so frequently in the different Maya codices.

The figures of gods, with their headdresses and the objects

represented by the Maya scribes in the Codex Troano and
other manuscripts, may be composed of a series of hiero-

glyphic elements suggesting the names of gods and their

attributes or of some of the various characters which they

impersonate. An example of this is the head-dress of the

long-nosed god of the Codex Troano, which reads Ikilcab,

while his girdle expresses by phonetic elements the name
Kukuitz, who seems also to have been Kukulcan, Ikilcab or

Cauac, and Itzamna. It is not improbable that Kukuitz,

Kukulcan, Ikilcab, and Itzamna is the Hunakbu, or one

God spoken of in the Codex Troano and referred to on the

hieratic tablets, Casa No. 2, Palenque.

I notice that in the photographs of the ancient cities of

Yucatan and other portions of Central America, that which
we have hitherto considered as architectural ornamentation

of Maya design is ikonomatic decoration, and a notable in-

stance is the name Chi-chen-itza on the palaces of that

ancient city, which are repeatedly recalled by Chi and itza,

and less frequently by repetitions of the word Chen. I make
this assertion subject to further alteration and improvement,

as I have not examined the buildings themselves, being

obliged to depend upon bad photographs and still worse

wood-cuts.

The hieroglyphs and ikonomatic ornamentations of Pa-

lenque, Chi-chen-itza, Labna, Tikul, Lorillard City, and
Copan, judging by photographs taken at these places, seem
to be allied to one another, but those of Uxmal are more
archaic, with the exception of Copan.

The plan I have adopted in my analysis of the various

components of a 'glyph, those standing for the sounds of the

names of the things represented, is based upon the idea that

the Maya script, both hieratic and demotic, is similar to the

higher grade of picture-writing suggested by M. Aubin, in

his analysis of the name Itz-co-atl,— represented by the con-

ventional sign for water, obsidian attachments to the shaft

of the arrow, and a vase or pot,— which by reference to his

work will more fully appear.

Proceeding upon this plan, I endeavored to analyze Landa's
Key, and have found that the Maya scribe simply gave
'glyphs, whether simple or combined together, that carried

out Landa's pronunciation of the Spanish alphabet, by means
of characters which stood for the sounds of the names of

these letters.

The hieroglyph of a tarantula or centipede, figured in the

Troano plates— a claw pinching a rope attached to the foot

of a deer-like animal, and also a hand attached to the same
insect-like figure in the act of pinching— suggested the vari-

ous curved 'glyphs of the verb CH (Maya, to bite), which
are, I believe, in connection with the parrot 'glyph. Moo, a

part of the primitive elements of the Maya alphabet. From
this I have obtained Cha, Cha (or Che), Chi, Cho, Chu, and
from the Moo (parrot) 'glyph has been obtained a, e, i, o, u.

This system has been applied successfully to the rendering

of the components of the day-signs of the Troano manuscript

and those of the Chilan Balaam of Kaua, using Dr. Brinton's

plates for the work— those published in his essay upon the

books of "Chilan Balaam," pages 16 and 17.

In several cases certain 'glyphs, such as that of Ikilcab,

Cauac, and Itzamna, have suggested meanings so clearly

expressed that the words were easily found in the vacubu-

lary of the Abbe Brasseur de Bourbourg, and had such a

strong resemblance to objects and 'glyphs carried by the

figures to which they belonged, that I venture to think the

alphabet which I have arranged will eventually work suc-

cessfully. It is based upon studies of the hieratic script

made while at the Ecole de Beaux Arts in 1875-76-77, and
work done on the Troano script in 1880; these researches

being thrown aside and recommenced since Jan. 1,

1892.

Although Dr. Thomas and myself have proceeded in

methods totally different from each other, and have never

yet met to make comparisons, in quite a number of cases our

methods have shown like results. I have mailed Professor

D. G. Brinton, and the first named gentleman, proof of this

similarity of interpretation, and may also add that before I

received a copy of Professor Thomas's " Key " I had mailed,

and I venture to say both these gentlemen had received, my
analysis and arrangement of the Maya signs of orientation,

viz., Chikin, West; Lakin, East; Schaman, North; Nohol,

South. My arrangement of these signs corresponds to that

of de Eosny and Thomas. The first sign of orientation on
the list was determined by the C''i 'glyph.

I mention the correspondence of my work with that of

Professor Thomas to show that this similarity of interpreta-

tion, referred to, cannot be the result of mere guess-

work.

The aspirates and signs of repetition and the determinatives

of the Maya Graphic System are most important, and I give

them as Landa expresses it, and also by dotted lines in cir-

cles and curves. The phonetic value of the curve in the

Maya alphabet is one of its strongest elements. Most of the

characters in the key I have arranged are based on it and
other natui-al suggestions of animate and inanimate nature

—
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such as the parrot eye, the biting mouth, and the mole-like

teeth, the curved line of the serpent's body, and the beauti-

ful outlines of the antennoR of the bee, also its sting, and

last, not least, the graceful leaf of the maize, and other nat-

ural forms which are symbols of fertility.

It may be interesting to remark that the phonetic value of

the antennce of the bee was suggested by the third 'glyph,

Cauac, on the Kukuitz bas-relief, left-hand side of the Casa

No. 3, Palenque. This 'glyph was traced to more demotic

forms on plate 25 of the Troano, also plate 24, where it is

upheld by the Goddess Cab. Near the figure of Cab is the

same infant-like figure that is to be seen on the so-called

tablet of the cross of Palenque. The component characters

of the 'glyphs composing this child's body refer to his name

as Ikilcab, and this same name is expressed on the head-

dress and hieroglyphs of the God-with-the-long-nose of the

Troano, and other manuscripts, so-called by students to dis-

tinguish him. Ikilcab and Cauac, the Cuch-haab, are in

' some way clearly connected, for the components of the

Cauac 'glyph of the day-signs of Landa and those of the

Chilan Balaam of Eaua are closely connected with those of

Caban. The Cauac 'glyph, if my interpretation be correct.

reads Ikilcab. The ancient Mayas probably thought of the

bee as Ikil, the sting, and Cab, honey. The 'glyph of the

day-sign, Caban, refers to that day-sign and Ikilcab, and is

also the honey sign ("Bee Keeper's Narrative," the Codex

Troano). The numeral signs of the Troana, both red and

black, seem to have been used at times ikonomatically. The
serpent symbol on plate 25, division 1, Troano, is Can, and

close to it are numerals giving the suggestion Hunakbii, the

one God. On the sun symbol of this plate are numerals,

which, in connection with the flute 'glyph {Chul) projecting

above the sundisk and the hand below pinching the ma-
chete, suggest the interpretation "a name," Chu kul-ca-

Caw.

Alliteration and syncapation for the sake of euphony are

especially noticeable in the Maya language, but do not seem

to be followed in the arrangement of their graphic charac-

ters, and no regularity of procedure, in reading the compo-

nent parts of a 'glyph, seems to exist. As a general thing,

however, some object carried in the hand of a figure, or

placed near it, serves as a sort of a determination or sugges-

tion; this is more frequently the case in the demotic than

hieratic script.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.

N. D. C. HODGES,
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THE CHEMISTRY OF SOILS.'

BT PROFESSOR R. ELLSWORTH CALL.

A SOMEWHAT extended experience ia the chemical analy-

sis of soils with a view to their agricultural value has led

to certain conclusions which may not be altogether devoid

of value to the readers of Science. Especially may this

be true since there is often an entirely erroneous opioion

among those most concerned respecting' the useful deduc-

tions which may be made from a complete chemical analy-

sis of a soil. Usually it happens that if only the presence

of certain desirable substances be shown, then the value of

the soil for the production of this or that crop is assumed to

be definitely settled. Nothing could, in general, be farther

•from the truth. Of course, something definite may be said

of such soils as those in which both sand and clays, or

either, predominate, but the conclusions in these cases are

based on the physical characteristics of the soils rather than

on their chemistry. Indeed, it is usual to classify soils in

two general categories, the classification being based, on the

one band, on the method of soil-formation, and, on the other

hand, on its physical characteristics. The soils of Iowa be-

long, in the main, to that class which is based on the

method of formation, and are composed chiefly of transported

or drift materials. It is, however, true that the Iowa soils,

though glacial, owe much to the physical characters of the

rocks which they represent as disintegrated and far-travelled

debris. The sands and clays are all transported materials,

most of them from points many miles to the north of the

prairie regions which they now cover. It is, moreover,

clear that no degree of coarseness or of fineness, which may
result from the methods of origination of any soil, consti-

tutes in itself sufficient ground for saying this soil is fertile

or that soil is unsuitable for plant growth. Recourse must
be had to the ultimate composition of the sample, and right

here enters an element of error against which, popularly, it

is difficult to guard.

The physical character of a soil or marl must be consid-

ered when studied chemically. The finer the condition of

the sample, in nature, the more readily are induced those

changes in its chemistry vrhich result from atmospheric in-

fluences. That is to say, when coarse and fine soils are

treated alike mechanically by the plow, the one may become

mellow and well mixed, while the other is broken without

being vvell mixed or turned. Now, the chemical processes

which occur are most active and most complete in soils that

are fine in texture. It follows, therefore, that a stitf, clayey

soil may contain all the essential elements of the food of any
plant, but be in such condition physically as to render the

chemical processes difficult of operation. And, on the other

hand, such a soil may be sufl3ciently fine, but the well-known

tendency to '"cake" or harden on drying or exposure would

render it valueless agriculturally, no matter how finely com-

minuted its inaieridls may be.

1 Extracted from tlie Monthly Review Iowa Weather and Crop Service,

Vol. III., No. 5, 51ay, 1892.

Clayey soils, again, do not permit that free, subsoil cir-

culation of water so necessary to growing crops. Circula-

tion there is, but it is limited at best; open, porous soils ad-

mit free, underground water-flows, but such soils soon dry.

They lose large quantities of water through evaporation, due

to the rather free circulation of air in the upper portions of

the cultivated areas.

Color, too. has little to do with deciding finally whether

a soil will be fertile. Usually all earths which are dark-

colored or black—a condition largely due to the amount of

carbonaceous material derived from decayed vegetation —
are considered fertile. It is true that common consent places

all such samples among the fertile soils, but it by no means

follows as a necessary deduction. So, too, that light drab

or ashy-colored soils lack the elements of fertility is a notion

which observation and experiment alike negative. The most

fertile of Iowa soils is the loess, a peculiar and very fine

marl covering many hundred square miles along the Missis-

sippi and Missouri rivers, as well as the higher lands along

the Des Moines. It is a soil the color of which would con-

demn it for agricultural purposes, but it is one which is of

exceptional value for all sorts of cereals, and is peculiarly

adapted to the growth of fruit. It is finer in texture than

is any other soil in the State. What, then, constitutes its

peculiar feature, rendering it so valuable ? The answer to

the query lies almost solely in its physical condition, which

is of a fineness equalling that of any clay. This fine condi-

tion renders it admirably suited to the action of native

chemical agents. These are the real soil-makers. Soils that

plants may use must be soluble, and one of the essentials tO'

complete solubility is fineness of the constituent particles,

A certain and definite relation to moisture must be est^b'

lished and maintained, a condition which is practically

reached by under-draining soils of a clayey nature. Too
much water will compel adhesion of the smaller particles,

and the product thus formed be eventually coarse and
lumpy. Such a soil may be very fertile, but is not arable.

This is the condition of most of the bottom lands of eastern

Arkansas, the soils of which region are deficient in lime

alone of all the ingredients which plants require. They are
" wet and cold," and cannot be under-drained. Few soils

of this nature occur in Iowa.

To make a long story short, chemical analysis of any
given soil will determine its probable agricultural value only

within very wide limits, and for reasons which appear be-

low. It may be said, at this time, that such an analysis

may determine one of two things, (a) the presence or ab-

sence of constituents which the plant must have, or (6) the

presence of some substance which will affect injuriously a

growing plant. The chemical laboratory will never sup-

plant the province of carefully conducted experimental ag-

riculture. But it may become a most valuable adjunct to

the operations of the farm. The principles which underlie

agricultural chemistry need ouly to be understood to be ap-

preciated by those who have the manual labor of the farm
to perform.

Aside from these general considerations there remain yet

others to which it will be well to advert.
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One of the great difficulties in the way of an intimate

knowledge of the relations of plants to soils lies in our ig-

norance of the laws of assimilation in the plant. The con-

ditions under which the chemist studies these are of necessity

artificial. He cannot be assured that he has even measura-

bly reproduced the conditions of nature, and hence cannot

be sure that similar results will be attained under such most

natural conditions. Those most complex and peculiar

changes which occur in chemical compounds under what,

for want of a better term, are denominated "vital forces"

can never, at least under the present limitations of knowl-

edge, be fully uuderstood. And right here is the gist of the

whole matter. A knowledge of the chemical constitution

of a soil must precede a study of its relations to the full or

incomplete, as the case may be, development of a plant de-

pendent on it for nourishment. In other words, the consti-

tution of a soil is a determinable quantity, the life-processes

of the plant constitute an indeterminate quantity, and the

relation of the two is the thing sought. No amount of

chemical experimentation can bring into view the unknown

factor.

The various experiment stations which are now estab-

lished in every State in the Union can do much toward

clearinff away a great cloud of agricultural superstition rel-

ative to these subjects. There should be place for the theo-

retical as well as the practical in their work. It should be

clearly shown that the constitution of a soil has far more to

do with the growth of a crop of corn than the moon, or than

any other of the oft-quoted and still entertained notions of

strange and hidden forces. Tall oaks do not grow from

little acorns except under the most favorable conditions of

soil, and these conditions, again, are affected by the innu-

merable changes which occur in temperature, moisture or

other variables, which render more or less tractable the va-

rious compounds on which the plant must feed.

The chemist who studies a soil does so by the same meth-

ods as those by which he would examine an unknown min-

eral, and usually with no greater care. He wishes, simply,

to know what elements may occur in it, under what condi-

tions, in what abundance, to what degree they may be dis-

sociated, and whether there be present any substance which

would interfere with their assimilation by the plant. In

this way he arrives at a fair knowledge of the sample, but

he can tell you little of its value for agricultural purposes.

He here depends not on his. knowledge of soil constitution

or of its genesis, but on the facts of observation, which are

familiar to every farmer, and which he unconsciously con-

nects as cause and effect. It does not need a chemist to tell

an observant farmer that he will not be likely to reap a

strong growth of wheat from a sandbar. He has had as an

instructor an experience in the relations of crops to the labor

expended on them that led him to definite and valuable con-

clusions on this matter. But there are innumerable ques-

tions which he may put to the chemist and hope for aproBta-

ble answer. When once the soil has been exhausted of a

necessary constituent he may learn from experience that this

or that material judiciously applied will remedy the defect.

The farmer, moreover, has yet to learn that, even in Iowa,

there cannot be a constant draft on a soil and the same crop

be produced with equal value each year for an indetermi-

nate number of years. Each crop lessens the productive

power of a soil by the amount of material which it removes

from the soil each season. Here it is pussible for the chemist

to aid the producer by telling him exactly what has been

taken from the soil, and thus indirectly telling him what is

needed in the compost he may apply. This borders on or-

ganic chemistry and does not at present concern us.

Among the substances which must be present in a soil to

give it an average degree of fertility stands pre-eminent the

compound known as phosphoric acid. But this substance

does not exist in the soil except in combination with some

other substances, known technically as bases. These sub

stances are commonly, if not always, iron and alumina, with

which they are 'in such chemical combination as to form

salts known as phosphates. It is, however, not sufficient to

know that these compounds are present. We must further

know whether they are so associated with other compounds
as to be readily disintegrated and rendered soluble, for un-

less soluble they cannot be used as plant-food. Now, ueithei'

of these compounds of phosphoric acid — i.e.. iron and alu-

mina phosphates — is available in that form. Experiment

has shown that the form in which tbese substances are avail-

able is that of calcium (lime) phosphate. That this has a

relation to the amount of calcium silicate in the soil is

clearly proven, and that by a process of double decomposi-

tion of the three compounds the available one is obtained is

also well known. But this process has not yet been cer-

tainly traced in nature. As stated at the bsginning, it is

right here that the processes of the laboratory and those of

nature need to be connected. Whether they ever will be

depends upon the support given to the great army of practi-

cal chemists whose attention is now directed to the theoreti-

cal features of agricultural chemistry.

It should be a matter of congratulation to the farmers of

Iowa that work along these lines is now progressing very

favorably at the experiment station at Ames. A vast

amount of valuable information may be expected from this

source, and in due course of time it will come.

CURRENT NOTES ON ANTHROPOLOGY. — X.

[Edited by D. O. Brinton, M.D., LL.D.'i

The Ancient Libyan Alphabet.

In Science, May 8, I called attention to the new light

thrown upon the history of our alphabet in its ancient form

by the researches of Dr. Glaser among the ruined cities of

Arabia. Another curious study in the same line is that

offered by the Libyan alphabet. It appears to have been in

common use among the BerbBr tribes of North Africa long

before the foundation of Carthage, and is still employed
constantly by the wild Touaregs of the Sahara. It is not

the same as the Iberic alphabet of Spain, and in its forms is

almost entirely independent of the P^hoenician letters. It is

composed of consonants, called tiflnar, and vowel-points,

known as tiddebakin. The latter are simple dots, the for-

mer are the lines of a rectangle, more or less complete.

Several of them are found in the oldest Etruscan inscriptions,

and on that known as the ''inscription of Lemnos." Sepul-

chral epitaphs in this alphabet have been discovered dating

two or perhaps three centuries before the Christian era;

while rock-inscriptions of perhaps more ancient date, show-

ing extremely archaic forms of the letters, have been copied

from localities in the southern Atlas ranges.

The writers who have given especial attention to this little-

known subject are Faidherbe, Duveyrier, Halevy, Bissuel,

and, recently. Dr. CoUignon, who has a brief summary of

results in a late issue of Les Sciences Biologiques.

The Aborigines of Asia Minor.

The artistic and linguistic studies into the proto-ethnology

of Asia Minor (see Science, May 20) are happily supplemented
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by the investigations of Dr. F. von Luschan of Berlin, on

the Tachtadschy of Lycia, published in the ArcMv fur An-

thropologie. This nomen gentile is not ethnic, but means

merely "wood-choppers," or "board-makers." It is applied

to a shy, secluded people, who live in the mountains, and

fell and dress trees as their main business.

On measuring them. Dr. von Luschan found that they

had unusually short and high skulls,— hypsi-brachycephalic,

—and were of small stature, with dark hair and eyes. Com-

parison with some skulls from very old Lycian graves, and

with part of the present population of Armenia and other

portions of the region, led him to the conviction that in this

type — so markedly distinct from that of the Greeks and

Semites— he had before him the original of the most ancient

population of the land. He considers it certain that it ex-

tended over the whole southern half of Asia Minor; north-

east to the Caucasus; east to the upper Euphrates; but its

northern and western limits are not yet defined. He even

hints that the short, dark, brachycephalic people of central

Europe may be the western extension of the type.

As to whence it came, he is not without an opinion. Not

from Europe, not from Africa, not from northern Asia, not

from southern Asia; all are excluded for sufficient reasons;

central Asia alone is left; and somewhere in that mysterious

matrix gentium he expects will he found the ancestral con-

nections of this well-marked type. There, then, we should

search for the linguistic analogies of the Cappadocian words

quoted from Professor Tomaschek in my previous article. It

would be a brilliant corroboration of a purely physical study

in anthropology to discover such analogy.

Work of the Eleventh Census Among the Indians.

It is not generally known— in fact, it is pretty hard to

find out— how much excellent anthropologic material is

annually collected and in part published by the various de-

partments of our central government. The army, the navy,

the surgeon -general's bureau, the Smithsonian, the National

Museum, and the specially created Bureau of Ethnology,

all pour forth every year quantities of valuable observa-

tions.

Nor has the Eleventh Census been behind in this good

work, as is testified by the "Extra Census Bulletin," just

out, on the Six Nations of New York. It is but the fore-

runner of a series of such Bulletins on the remnants of our

aboriginal population, and is an excellent earnest of the

merits of its successors.

The aim of these bulletins Is to supply first-hand and ac-

curate statements of the present social, religious, industrial,

vital, and political condition of the tribes; in other words,

they are ethnographic, in the right sense of the term. The

general editor is Mr. Thomas Donaldson, and in this instance

his collaborator is General Henry B. Carrington. A large

quarto of 89 pages, well indexed, with maps and photographs,

gives a most satisfactory account of the present status of the

Cayugas, Mohawks, Oneidas, Onondagas, Senecas, and Tus-

caroras. The action of the Census Bureau in this direction

is the more welcome, as in the rapidly changing condition

of the native tribes, not many censuses will have the mate-

rial with which to occupy themselves in this direction.

The Extension and Study of the Nahuatl Language

If we may judge of the superiority of a language by its

vitality, and by the impress it leaves on others with which

it comes in contact, we must assign a high place to the

Mexican or Nahuatl. It is still spoken in comparative purity

by considerably over a million people, and it has made a
deep impression on the Spanish of most of the Mexican and
Central American States.

For Costa Rica, this has been shown in a work issued in

the present year at San Jose de Costa Rica, by S*iior Juan
Fernandez Ferraz, formerly inspector-general of education

in that republic. It is entitled, "Nahuatlismos de Costa

Rica," and is a neat octavo of about 150 pages, with an intro-

duction on Nahuatl grammar of 75 pages. The alphabetical

list shows that a large number of terms in the current speech

of Costa Rica, which have assumed the form of Spanish

words, are derived from the Mexican tongue.

A similar work for Nicaragua, written by the late Dr. C.

H. Berendt, is now preparing for the press under the effi-

cient editorship of Dr. K. Lentzner of Berlin. The Nahuas,

or a colony of them, once occupied a considerable tract on
Lake Nicaragua, and left the marks of their occupancy not

only in interesting ruins, but on the language of their con-

querors as well. It was in this Nahuatl Spanish dialect that

the comedy of Gueguence was written (published in Phila-

delphia, in 1883).

It is agreeable to note in this connection that the study of

the Nahuatl finds zealous advocates in Mexico, among whom
the names of Pefiafiel, Palma, Hunt y Cortes, Altamirano,

Caballero, and Rosa, hold conspicuous places.

Anthropology at the Columbian Exposition.

Anthropology does not appear by name at the Chicago

"World's Columbian Exposition." This is to be regretted,

as it is a fine opportunity lost to inform the people of the

United States what this grand science is, and how its several

branches stand related to each other.

It is represented, in fact, in " Department M," with a most

competent chief. Professor F. W. Putnam of Cambridge. A
descriptive pamphlet of this department which has just been

issued announces that it includes " Ethnology, Archaeology,

History, Cartography, Latin- American Bureau, Collective

and Isolated Exhibits,"— rather a miscellaneous stock. It

is further stated that there will be a section on physical an-

thropology and an anthropological laboratory, which are

classified as a subdivision under the section of ethnology.

In spite of these defects in classiBcation, no doubt abundant

and excellent material will be provided for the student,

which he can work up in his own way. A correspondent

in Berlin informs me that Dr. U. Jahn, who has charge of

the matter there, has prepared, among other things, a series

of specimens of German houses of all varieties, to be erected

at Chicago, and in one of them, the rathhaus, he will ar-

range a complete exhibition of ancient and modern German
costumes, domestic utensils, home manufactures, etc. The

sections at Chicago on Folk-Lore, Games, and Primitive Re-

ligions will be under the supervision of Stewart Culin Esq.,

of Philadelphia, who has lately been appointed General Di-

rector of the Museum of Archaeology attached to the Uni-

versity of Pennsylvania.

NOTES AND NEWS.

Vert numerous experiments have been recorded to show that

moisture is saved by cultivation. Frank E. Emery of the North

Carolina Experiment Station says: " During this hot, dry weather

every foot of plowed land should be kept well stirred on the sur-

face with any tool which tends to keep it from baking. A loose,

fine surface will hold down water like a wet blanket. A field

kept thus may give an increase in crop over one not cultivated

equal to that produced by a heavy application of fertilizers. Pre-

servation of the soil- water thus becomes of great importance. A
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blanket of fine soil on the surface during a hot, dry week can be

of great value to the crop and really become the turning-point for

profit if present when loss might result from its absence."

— The North Carolina Experiment Station has just published a

26-page Bulletin (No. 84) dealing with the fungous and insect

enemies of garden and truck crops. The trucking interest has

become one of the most important in the State. Good home gar-

dens are not, however, so plentiful as they would be were it not

for the ravages of insects and diseases. This Bulletin gives ten

different formulas for compounding insecticides and fungicides,

and explains the necessity for garden hygiene. The most approved

forms of spraying apparatus are illustrated and described, and

some trustworthy dealers in fungicidal chemicals are named.

Everyone who has even a small garden is interested in the matters

this Bulletin treats of. It is sent free to all residents of North

Carolina, and will be sent as long as the supply lasts to residents

of other States who send 6 cents in postage stamps. Address N. C.

Experiment Station, Raleigh, N.C.

— Dr. Arthur MacDonald, specialist in education as related to

criminal and abnormal classes. United States Bui-eau of Educa-

tion, Washington, D.C., has been appointed ofificial representative

of the United States to attend the international congress for ex-

perimental psychology at London and also the international con-

gress upon criminology at Brussels. The congress at Brussels

will consider crime in its relation to biology and sociology. The
congress is extremely cosmopolitan not only as to nalionalities, but

in the different departments of knowledge which it includes. The
criminal must be studied as a member of the race, and this gives

rise to the new science of criminal anthropology, or, in short,

criminology. Here such questions will be discussed as to whether

there is a criminal type distinguished by shape of cranium and

face, anatomy of ears and nose, size of orbits and length of jaws.

Another important question under this head is whether the crim-

inal is born so or becomes so from his surroundings. In this

division of the programme are the names of the celebrated Cesare

Lombroso, professor of legal medicine at Turin, and Dr. Brovardel,

president of the medical faculty at Paris, and Professor Ferri,

senator at Rome. But the criminal must be studied psychologi-

cally, that is, as to the nature of his mind and will, and their re-

lation to insanity and moral insanity. Among those who will

speak in the congress on this phase of criminality are Dr. Magnan,
chief physician of the Saint Ann Insane Asylum of Paris; Dr.

Benedikt, the celebrated o-raniologist at the University of Vienna;

ami the brilliant Freoch. writer and legalist. Judge Tarde. Another

and very important side of the criminal is included under the

head of Criminal Sociology. This takes up crime in history and
politics, the influence of profession and trade on ci'iminality and
their bearing in the determination of penalty. But there is a

practical as well as a scientific point of view in the study of the

criminal. This will be considered -in the congress under the title

of " Legal and Administrative Applications of Criminal Anthro-

pology." TliusDr Alimena of Naples will discuss what measures

are applicable to incorrigible criminals. Then there are the gen-

eral and fundamental principles of the school of criminal anthro-

pology, which will be considered by Dimtri Di-ill of Moscow. Dr.

Manouvrier, professor in the School of Anthropology at Paris, is

to read a paper on the •

' Innateness and Heredity of Crime; " Dr.

Bruxelles on "The Functional Causes of Crime;" Dr. Sernal on

"Suicide and Insanity in Criminals." The distinguished Lacas-

sagne, profes-3or at the University of Lyons, will speak on "The
Primordial Sentiments in Criminals." and Dr. Fioretti of Naples

on "The Applications of Anthropology to Civil Law." Thus it

will be seen that not only specialists in criminology, but those in

medicine, insanity, law, psychology, anthropology, and sociology,

all will consider the criminal from their respective points of view.

The congress for experimental psychology represents the precedent

tendency of applying scientific methods to study the relation be-

tween mind and body, or mind and brain, subjects which are of

as much interest and importance in the case of criminals as of

normal men. This is illustrated by the new psycho-physical in-

strument called the plethysmograpb. which indicates the least

increase of blood in the arteries of the arm. Thus it ha& been

found, that when the sentence of the judge is read before the

criminal, there is a decrease in the flow of blood in the arm, but

the sight of a glass of wine increases the flow ; when, for example,

it is required to multiply nine times seventy-three an increase in

blood flow is the result. The flow is little affected in a brutal

murderer or bom criminal, when a pistol is shown to him, whereas

in the normal man the plethysmograpb indicates a decided effect.

The importance of this new instrument lies in this, that involuntary

testimony is given as to the nervous and physical nature of the

criminal. It is often unknown, to him, and in spite of himself.

Dr. MacDonald, after attending these congresses, will visit and
study a few of the principal prisons and charitable institutions in

England, France, Germany, Belgium, Switzerland, Austria, and
Italy. A work of Dr. Macdonald's, entitled "Criminology," will

soon be published by Funk & Wagnalls of New York. It is dedi-

cated to Professor Lombroso, who writes the introduction and who
himself is the founder of the new science.

— A society which may have opportunities of doing much valu-

able work has been formed in Wellington, New Zealand, as we
learn from Nature. It is called the Polynesian Society, '• Poly-

nesia" being intended to include Australia, New Zealand. Mela-

nesia, Micronesia, and Malaysia, as well as Polynesia proper. The
president is Mr. H. G. Seth-Smith, chief judge of the native land

court, while the Queen of Hawaii is patron. There has just ap-

peared the first number of the society's Journal, in which there

are papers on the races of the Philippines, by Elsdon Best; Maori

deities, by W. L. Gudgeon; the Tahitian "Hymn of Creation,"

by S. P. Smith; Futuna, or Home Island, and its people, by S.

P. Smith ; Polynesian causatives, by E T. ; and the Polynesian

bow, by E. Tregear. There is also a paper giving the genealogy

of one of the chieftainesses of Rarotonga, by a native of Raro-

tonga. The original was written in 1857, and is printed in the

Journal, with a translation by Mr. Henry Nicholas, and notes by

the editors. The editors are of opinion that the paper "appa-
rently supports by direct traditional testimony the theory pro-

pounded by Hale, and subsequently advocated by Fornander, of

the occupation of the Fiji Group by the Polynesian race, and of

their later migration eastward to Samoa and the Society Group."

— The second annual meeting of The Mechanical Engineering

Teachers' Association will be held at Rochester, N.Y. , beginning

Aug. 18, 1893. This place and time of meeting is chosen as coin-

cident with that of the American Association for the Advance-

ment of Science in order to accommodate those who will wish to

attend both meetings, and who may not be aVde to do so if at

different times and places. The object of this association perhaps

is best stated in Art. II. of its Rules, viz.: "To determine upon,

and to secure by co-operation, the best courses of study, and the

general adoption of methods of instruction, leading to the highest

efficiency of schools of mechanical engineering." The meeting

last year was largely occupied with the organization of the asso-

ciation, so that comparatively little time could be devoted to the

consideration of courses, methods, or appliances, either by reading

of papers or discussion. But it is hoped that the Rochester meet-

ing of this year will be productive of great good in crystallizing

the views of the now quite large body of professors and teachers

into such tangible and acceptable matters of opinion as to form a

working basis for all. The following points are suggested as of

importance for study by way of preparation for good work at the

meeting, either in the presentation of papers, topical or general

discussion, viz.: What subjects should be embraced in the course

of mechanical engineering leading to graduation? Should any of

them be optional? Should there be a post-graduate course, and

if so in what should it consist ? What should be the degrees for

the above, and what the studies? Should there be included one

or two modern foreign languages? What engineering studies

should be included? What amount of mechanical laboratory

should there be included? What subjects should be included in

the mechanical laboratory ? How much practice with the object of

mechanical and manual training? How much fine mechanical

practice such as scraping of surface plates, grinding of standards,

etc. ? Should the construction of articles of manufacture be at-

tempted at the school laboratory V What testing should be at-



July 15, 1892.] SCIENCE. 33

tempted ? Should any part of the laboratory practice be classified

as shop work, and so named, unless articles are made for sale ?

Should anything be introduced that should be called "shop work?"
Should that portion of the laboratory embracing the manual ele-

ment be classified as " shop," " school shop," " work shop," etc.,

or elementary mechanical laboratory ? Should the more advanced

portion embracing testing of various kinds be classified in such

way as advanced mechanical laboratory, testing laboratory, etc. ?

It is further suggested that particular attention be given to the

number of hours devoted to a subject, and the ground covered

;

the method of instruction, i.e., whether by lecture, recitation or

practice, separately or combined. The address of the secretary is,

A. J. Wiechardt, South Bethlehem, Pa.

— The North Cai-olina Experiment Station has distributed a

large quantity of broom-corn seed and instructions as to its culti-

vation to alliancemen and others, with a view to establishing it

among the profitable crops in places well adapted for its best de-

velopment. Close planting on fairly rich land is required for a

good crop of brush fitted for making fine brooms. In order to

better assist those who desire to learn all they can of this crop,

and that all may have the benefit of as much information as pos-

sible on the subject of growing broom-corn and making brooms,

the Experiment Station will engage to supply as many as wish a

copy of "Broom-Corn and Brooms," a small book published by
Orange Judd Co. of New York, at the wholesale price, with the

postage added. The usual price is 50 cents. Send 30 cents in

silver or stamps to the Experiment Station at Raleigh, if you wish

a copy of this little book.

— A paper upon the oxidation of nitrogen by means of electric

sparks is contributed, by Dr. V. Lepel, to the current number of

the Annalen der Physik mid Chemie. It is well known that small

quantities of nitric and nitrous acids and their ammonium salts are

produced during the passage of high-tension electrical discharges

through moist air. Dr. V. Lepel's experiments, according to

Nature, have been conducted with the view of obtaining more
precise information concerning the nature of the chemical reac-

tions which occur, and the experimental conditions most favorable

for increasing the amount of combination. The first action of the

spark discharge appears to be the production of nitric oxide, which
is immediately converted by the oxygen pi-esent into nitrogen

peroxide. The latter then reacts with the aqueous vapor present,

forming nitric acid and liberating nitric oxide in accordance with

the well-known equation 3NO„ f H^O = 2HNO3 -I- NO. It has

been found, however, that the continued passage of sparks through

the same quantity of moist air does not result, as might at first

sight be expected, in the conversion of more and more of the

atmospheric gases into oxidized products. For the passage of

sparks through the gaseous oxides of nitrogen first formed results

in their decomposition again into their elementary constituents.

If, for instance, spark discharges are passing at the rate of one per

second, the whole of the nitrogen peroxide molecules have not

time to react with the water molecules to form nitric acid, before

the passage of the next spark, and hence some of them suffer de-

composition; indeed, it is probable that a number of the nitric

oxide molecules first formed have not even time to combine with

oxygen to form the peroxide before the passage of the next dis-

charge, which brings about their dissociation. Hence it is, that,

in a closed space, a limit is soon reached beyond which there is no

further increase in the amount of nitric acid. For this reason the

yield of nitric acid has hitherto been very small. Dr. V. Lepel

has made experiments, therefore, with a slowly-moving atmos-

phere, and under different conditions of pressure, and with various

types of spark discharge, with the result that he has already in-

creased the amount of combination to 10 per cent of the total

amount of air employed. The air is exposed under increased

pressure to a series of parallel spark discharges in the same tube.

The change of atmosphere is not made continuously, but inter-

mittently, and the gases are expelled from the discharge tube into

a large absorption vessel, in which the products are absorbed in a

solution of water, or of a caustic alkali. Detailed accounts are

given in the memoir of the eflicacy of the various forms of high-

Aension discharge, and Dr. V. Lepel is now experimenting with

the di- charge from a Topler influence machine with sixty-six

rotating plates. Of particular interest are his remarks concerning

the probable effect of the high-voltage discharges of which we
have lately heard so much. He considers it not improbable that

by their aid a new mode of producing nitric acid from the atmos-

pheric gases on the large scale may be introduced, rendering us

altogether independent of the natural nitrates as a source of nitric

acid.

— According to the Pioneer Mail of June 8, the residents of

Howrali have been finding lately that jackals are animals of any-

thing but an attractive temper. In some cases they have come
right up to the bungalows in search of prey. A little girl, aged
about five years, was playing in a verandah, when a jackal sud-

denly rushed on her, and was dragging her away, when she was
rescued. She was severely bitten. Three natives, while walk-

ing along the Kooroot Road, were attacked by a jackal, which

was only driven off after a stubborn fight; and a tale is told of

two women, while standing near a tank, being attacked and bit-

ten. So serious has the state of matters become that the public

propose to submit a memorial to the district magistrate praying

for the adoption of measures for the destruction of these pests.

— C. Creighton. in a letter to Nature, June 30, on the immu-
nity of the African negro from yellow fever, says: " This point,

interesting to anthropologists, is raised anew by a writer on the

history of epidemics {Nature June 16), who asks whether the al-

leged protection is supported by all recent authorities. Recent

authorities are not so well placed forjudging of this matter as the

earlier ; for the reason that immunity is not alleged except for

the African negro of pure blood or unchanged racial characters,

and that these conditions of the problem have been much less

frequently satisfied in the yellow fever harbors of the western

hemisphere since the African slave trade ceased. However, there

was a good opportunity in 1866, during the disastrous yellow fever

among the French troops of the Mexican expedition when they

lay at Vera Cruz. Among them was a regiment of Nubians, who
had been enlisted for the expedition by permission of the Khedive

:

that regiment had not a single case of yellow fever all through

the epidemic. The African negro regiment brought over from

the French colonies of Martinique and Guadeloupe had two or

three cases, with, I think, one death. The rest of the troops, in-

cluding Frenchmen, Arabs from Algeria, native Mexicans and

Creoles, had no immunity whatever, but, on the other hand, a

most disastrous fatality. The medical officers of the French ser-

vice have recorded the facts principally in the Archives de Mede-

cine Navale, their conclusion as to racial immunity being the

same that has passed current among the earlier authorities as a

truth of high general value (admitting, of course, of exceptions in

special circumstances), and a truth that has never, so far as I

know, been formally controverted by anyone, although other

points concerning yellow fever have been the subject of as obsti-

nate controversy as those touching small-pox itself. The experi-

ences of the French at Goree, a town with ten times as many ne-

groes as whites, exactly confirmed those of Vera Cruz in the

same year {Arch, de Med. nav., ix., 343). The immunity of the

African negro from yellow fever has become a paragraph in some

anthropological text-books. It is from the anthropologists, and

not from medical authorities, that Darwin cites the fact in his

" Descent of Man," adding an original theory of the immunity,

which he was unable to establish after much inquiry. His theory,

I need hardly say, was not that "negroes in infancy may have

passed through some disease too slight to be recognized as yellow

fever," — whatever that may mean — " but which seems to con-

fer immunity." The theory, however, is another story, or

"another volume," as the writer just cited is pleased to suggest;

and as for the historical fact of immunity, no one denies it. unless

it be Dr. Pye Smith in his recent Lumleian lectures {Lancet,

April 23. 1893, p. 901), who gives no reasons. It is unfortunate

that the anthropologists (Darwin among them) should have intro-

duced one element of dubiety in placing mulattoes on the same
footing, in respect of immunity, as negroes of pure descent, and

another in mixing up malarial or climatic fevers with yellow

fever."
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LION BREEDING.

BY DR. V, BALL, C.B., F.E.S , HONORARY SECRETARY ROYAL ZOOLOBI-

CAL SOCIETY OF IRELAND.

The breeding of lion cubs commenced in the gardens of

the Eoyal Zoological Society of Ireland in the year ]857,

and has been continued through an unbroken descent to the

end of 3891, or for thirty five years; from which, if we sub-

tract the five years from 1874 to 1878, inclusive — when
there was no breeding lioness in the gardens and no cubs

were born — the actual period rf breeding lasted only thirty

years, during which the average number of births has been

5.3 per annum.

Parents of the Cubs.

MALES FEMALES.

No. of Cubs. No. of Cubs.

Natalie (1857-9) 10
Natal (1857-64) 42

-J
Anonyma (1861-4) 20
Old Girl (1862-73) 55

Sire unknown
Old Charley (1866-74). 47 ^ Biddy (1871) 4

Nellie (1869) 3

Victoria (1879-81)
,^ Zenobia (1879-83) 17

Young Charley (79-84) 27 \

Queen (1884-91) 28
Paddy (1883-91) 31 { Minnie ^ 1884-6) 6

Eomeo (1890-91) 9 Juliet (1890-91) 9

159 159

Sexes of the Cubs.

Males 85

Unknown ... 1

Females 73

Forward 86

159

The Number of Cubs in a Litter.

Total number of litters, 43; number of cubs, 159; average

number of cubs in each litter, 3.7.

Of litters of 6 cubs there were 2

5 " "8
17

Thus it will be seen that the average number of cubs in

litter approximates most nearly to 4.

Months in which the Cubs were Born.

January 6

February 14

March 3

April 22 :

May 18

June 9

72

-40

July 5

August 13

September 27 ) f^„

October 23) "

November 13

December 6

87
Forward 72

159

It is to be remarked that 90 out of the total of 159 were-

born in the four paired months, namely, April and May (40)

and September and October (50). These amount to 56.6 per-

cent of the whole number, leaving only 43.4 percent for the-

remaining eight months.

Disposal of the Cubs.

Died at, or shortly after, birth 30*

" after some months or year 12

Retained for stock 8

Sold (yielding upwards of £4,000) 10&»

159'

Percentage of males to females 53.8 to 46.2, or a majority of

7.6 males out of every 100.

THE PURIFICATION OF WATER BY CHEMICAL.
TREATMENT.'

BY WILLIS a. TUCKER, M.D.

Pure water does not exist in nature. It is an ideal sub-

stance to which the purest water that can be pi-epared by

the chemist only approximates. From a chemical sta)Ddpoint

every foreign substance which water may contarnj is an

impurity, but, hygienically considered, water is called impure-

only when it contains excessive amounts of mineral matter-

in solution or in suspension ; when it contains organic matterr

of vegetable or animal origin, or the produicts;of the decom-

position of such matter in quantities exceeding certain gen-

erally accepted but rather arbitrarily assigned liimits, or wheni

it is shown to contain living organisms believed to be asso-

ciated with or productive of diseases which watenmay com-
municate. All filth in food or drink is to be abhon-ed'i.but,.

none the less, distinction must be made between that which,,

containing or accompanying specific disease germs, may give-

rise to specific diseases, and that which is, while not unobjec-

tionable, yet apparently incapable of materially affecting

health. The chemist is as yet unable to distinguise disease-

producing from relatively harmless impurities in water. Hfi.

can recognize tho.se constituents which indicate organic-

pollution; demonstrate the present existence of puitBescent,

material, or show that such material has previously ex;isted;

' Read before the Medical Society of the County of Albany at a (aeeting-

held February S3, 1892. Reprinted from the Albany Medical Aoaals, AprH^
1893.
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by the recognition of the products of its decay, but he can

by no means assert with certainty that any given water will

necessarily give rise to disease or will certainly prove to be

wholesome. Waters containing putrescent organic matter

of animal origin have been drunk without harmful results.

Such cases are on record, and, on the other hand, waters

which analysis has shown to be of fair chemical purity have

unquestionably given rise to disease. Nevertheless the

chemical analysis of drinking waters, despite the limitations

and imperfections of our best processes, furnishes most val-

uable information, in no other way to be obtained, and I

shall spend no time in a defense of this method of investiga-

tion. There are unmistakable signs of pollution which

analysis may reveal, and such warnings should not go un-

heeded. If it be shown that a well receives the leachings of

a privy-vault or cesspool, or that a running stream is con-

taminated by sewage, as yet unoxidized and possibly in-

fectious, such water should be condemned, and neither chem-

ist nor bacteriologist should be required to demonstrate its

disease-producing power. Indeed this would be in most cases

entirely impossible, such proof being seldom attainable.

Impurities in water exist in suspension or solution, and

may be either inorganic or organic. Suspended matter may
frequently be removed, wholly or partially, by mere sedi-

mentation or by some simple process of filtration, but matter

which is held in solution must be destroyed or removed in

other ways. The boiling of water may produce a deposition

of some of its earthy salts, a coagulation and precipitation

of some of its organic matter, and a destruction of its micro-

organisms including disease germs if present; and while this

method of purification is frequently serviceable as a house-

hold measure it is not adapted to use upon a large scale. By
distillation a still further purification may be effected, but

this is a still more costly process and can never come into

general use. Within a few days I have examined a sample

of distilled water prepared and sold in bottles for table use,

in which, while the free ammonia was high, the albuminoid

ammonia was very low; chlorine, nitrites, and nitrates ab-

sent, and total solids almost nil. Such water is as pure as

can well be made on a commercial scale, but it is necessarily

too expensive to be commonly used. Aeration has likewise

been resorted to for the destruction by oxidation of organic

matter, and is said to have been employed more than a cen-

tury ago by Lind on the west coast of Africa. Considerable

improvement has been effected in certain city supplies by

pumping air into the mains or reservoirs or by discharging

water in jets or fountains into basins so as freely to expose

it to the air. Where waters are shown to be deficient in dis-

solved oxygen, especially in the case of impounded waters in

which patches of green algae appear upon the surface in

warm weather, such treatment is often of the greatest value.

It is an imitation of a natural process of purification, and the

change effected is not to be regarded as purely chemical,

being brought about by bacterial organisms, the nitrifying

bacteria, which, under favorable conditions and in presence

of free oxygen, convert nitrogenous organic matter into

harmless inorganic forms.

The purification of polluted water by direct chemical treat-

ment has been e%cted with more or less success in many
ways, all practical jjc^e.thods involving the separation of pre-

cipitated matter eithe^r }}y sedimentat^n or filtration after

treatment of the water, ip other words, there is no chemical

agent which, by simple addition toimpi^|re watef, will render

such water pure and who}p§>^^B. By cjhejnical tpeairuept we

may precipitate lime and Oft?,?;'
earthjr

gg.|J,| jf
Present jn

undue quantity, coagulate and remove organic matter and''

bacteria, or promote the oxidation of such matter; and various

processes accomplishing, more or less perfectly, these results,

have, during recent years, been employed.

Clark's process, designed particularly for the softening of

water owing its hardness to bi-carbonate of lime, consists in

the addition of milk of lime, which results in the formation

of an insoluble carbonate subsequently separated by sedimen-

tation. Colored and turbid waters are clarified and organic

matter and living organisms largely reduced by this treat-

ment, as has been shown by Dr. Percy F. Frankland {Chem-

ical News, Vol. Lii., p. 40) and others, but if much organic

matter is present the precipitation does not readily occur and;

filtration must be resorted to as in the Porter-Clark process.

Other methods for softening water involve the use of caustic

soda in addition to slaked lime, as in Howatson's process, and

the use of tri-sodic phosphate, now a commercial article, by
which means the salts produciug permanent hardness are

largely removed; and in the household carbonate of soda

(washing soda) is employed for the same purpose, though

its use is impracticable on a large scale on account of the

expense.

Such methods as these, however, are primarily intended',

for purifying water for laundry use, manufacturing pur-

poses, and making steam. They are more important from a.

technical than from a sanitary standpoint, and we pass from

these to speak of those processes in which the main object is

the removal of constituents believed to be harmful to health.

Before doing so, however, a few words concerning filtration

may not be out of place, the more especially as either sed-
.

imentation or filtration is generally necessarily connected

with every process intended for the purification of water^

Filtration which is a mere straining, as for example, continu-

ous filtration through sand or animal charcoal, may clarify

a water without otherwise improving it in any respect, and

if, after a time, the filter becomes foul, the water may be-

polluted rather than improved. I regard with disfavor most

of the old-fashioned filtering appliances, which not only

gave a false sense of security, but often served as breeding

places for the growth of living organisms. A house filter

which is not easily cleansed is an abomination, being gen-

erally allowed to take care of itself and in time becoming a

source of real danger. A few years ago a case of no little

interest was reported in the Chemical News (Vol. LU., p. 70)>

Two samples of water were analyzed for a family in which

one member was ill with typhoid fever. One of the samples-

was from the house supply direct, and the other was the-

same water filtered through a portable charcoal filter of the

common type. This latter sample yielded a much larger

amount of albuminoid ammonia than the former, decolor-

ized five times as much pern)anganate of potassium, and was

in every respect objectionable. On inquiry it was learned,

that the filter had been in use for more than a year, and that

in the place where the owner had formerly resided he had

found the water so bad that he had made use of it to filter

that which he used for his bath. A few years ago whea

typhoid fever prevailed in Providence, R.I., and seemed not

to be fairly attributable to the city water-supply, Dr. T. M.

Prudden examined several of the filters used in private

houses and found the typhoid bacillus in no less than three

of them {Netv York Medical Joui-nal, Vol. L., p. 14'. Fil-

ters giving such results, it need scarcely be said, are a con-

stant menace to health, but those which allow of easy clean-

ing by reversed cwrrents of water are free from most of the-

objections attending Jhe use of the older forms. Five years



36 SCIKiMCE. [Vol. XX. No. 493

ago I analyzed some samples of Albany water, 61tered

through a well-known filter manufactured in this city (the

Blessing Duplex Filter), and found that a sample of water

obtained by washing the filter after a day's use, yielded of

albuminoid ammonia, 0.1850 parts per 100,000, showing that

the filter had retained a large amount of organic matter.

Water which had passed through the sand of the filter only,

yielded 0.0023, and that which had passed through both the

sand and charcoal yielded but 0.0014 parts per 100,000. This

latter quantity is about one-tenth that ordinarily found in

our city water, and this is certainly a very good showing.

Two years since I analyzed water which had been drawn
from our upper service, both before and after filtration

through the same Altering apparatus, and found the free

ammonia reduced to a fifth, the albuminoid ammonia to a

fourth, and the oxygen absorbed to two-thirds of the amounts

originally present, by filtration ; while a sample of water

from the lower city service had its free ammonia reduced to

a fifth, albuminoid to a tenth, and oxygen absorbed to a

twelfth, indicating a vast improvement in a water at that

time in singularly bad condition. These results I believe to

be largely due to the efficient action of the animal charcoal,

which in this device acts, not as a strainer or filtering medium
proper, but as an oxidizing agent, provision being made for

its constant aeration. In many filtering appliances animal

charcoal is a fruitful source of trouble and danger, but if the

real filtration is accomplished by other material and the coal

is subjected to frequent aeration and renewed when neces-

sary, it is a most valuable agent for effecting the oxidation

of organic matter. I purpose soon to make some experiments

with a view to determining how long animal charcoal retains

its activity in such filters, though it is very certain that, with

proper treatment, it will continue to operate satisfactorily for

a long time.

Of the chemical agents which have been employed in

water purification, the most important are metallic iron, solu-

tions of iron salts, generally the chloride, permanganate of

potassium, and alum. Spongy iron, obtained by the reduc-

tion of hematite-ore at a temperature of a little below that of

fusion, thereby rendering the metal porous or spongy in

form, was first made use of by Bischof, whose process was
patented in England in 1871, though Dr. Medlock had se-

cured a patent in 1857 for a process of purification based

upon the use of metallic iron plates, and Spencer in 1867 in-

troduced a material which he called magnetic carbide, in

which the active agent was iron. The eai'bonic acid in the

water, acting upon the iron in one or the other of these forms,

produces a ferrous carbonate, which, by oxidation, yields

hydrated ferric oxide, and this is believed to effect the oxi-

dation of organic matter and serve as a coagulant as well,

producing a flocculent precipitate, which is subsequently
separated by sedimentation or filtration through sand. Such
methods have been employed with more or less success in

various European cities, but Anderson's process, which has
been successfully used at Antwerp, Ostend, Paris, and
Vienna, has generally replaced other methods of purification

by iron. In this process the water is forced through revolv-

ing purifiers consisting of iron cylinders revolving on hollow
trunnions which serve for inlet and outlet pipes. On the

inner surface of the cylinders are curved ledges running
lengthwise, which scoop up and shower down through the

water fine cast-iron borings as it flows through the cylinder,

so that every portion of the water is brought into contact with
the iinn, which is kept constantly bright and clean by attri-

tiorj. The water issuing from the purifiers is exposed to

the air, by allowing it to flow through a trough, to secure

the precipitation of the ferric hydrate, and by filtration

through sand this precipitate is subsequently removed. It

is claimed for this process that the organic matter is altered

in form and largely destroyed, the albuminoid ammonia
being reduced to from one-half to one-fourth, and micro-organ-

isms largely destroyed or removed. At Antwerp 2,000,000

gallons daily are thus treated, and Professor Edward Frank-

land has shown that this water is completely sterilized and
nearly all its organic matter removed. The cost, previous

to the introduction of settling reservoirs before filtration, has

been $4 per million gallons. In a paper read before the

Franklin Institute in 1890 by Easton Devonshire, C.E., it is

estimated that the cost of working expenses, with an output

of 5,000,000 gallons per diem or over, should not exceed $2

per million.

Ferric chloride has been employed in Holland for removing

clayey matter and organic impurities from the water of the

Maas, which supplies Rotterdam. Carbonate of iron is formed

and decomposed with separation of ferric hydrate which

coagulates and removes the organic matter, but such treat-

ment is attended with many difficulties and is not likely to

come into general use. The same may be said of the em-
ployment of permanganate of potassium, which oxidizes

organic matter and by its decomposition yields manganic
hydrate which precipitates much of the suspended matter

present in the water. Such processes may be successful,

here and there, on a small scale, but they cannot as yet be

practically or economically employed in the purification of

largfe supplies.

The only other purifying agent of which we need speak

is alum. It is said to have been used for centuries in China
and India, but particular attention was first directed to its

use by Jennet in 1865. Most waters contain more or less

bicarbonate of lime in solution, and the alum acting upon
this constituent yields sulphate of lime, carbonic acid gas,

and aluminic hydrate, as shown in the following equation:

K2AI3 (SO4) 4+3H3 Ca (C03)3=3CaS04-f K, SO4
+ 6 CO3+AI3 (H0)5.

As the aluminic hydrate forms and deposits it not only en-

tangles and carries down finely-divided, suspended, mineral

matter but coagulates and removes much of the dissolved

organic matter as well. By this means peaty and other col-

ored waters are decolorized; turbid waters containing finely

divided clay are clarified and bacteria removed. Professor

A. E. Leeds, in an experiment performed upon the water

used at Mt. Holly, N. J., found that alum, added in the

proportion of half a grain to the gallon, produced the follow-

ing effect: " On standing the peaty matter was entirely

precipitated in reddish-yellow flakes and the water abo^e
became perfectly colorless and clear. On pipetting off some
of this supernatant fluid I found that instead of containing

8,100 colonies of bacteria per cubic centimeter, as it did before

precipitation with alum, it contained only 80 colonies. On
filtering some of this supernatant water through a double
thickness of sterilized filter paper into a sterilized tube I

found no bacteria in the filtered water. In other words the

water had been rendered, by the addition of an amount of

alum so minute as to be inappreciable to taste and almost to

chemical tests, as sterile as if it had been subjected to pro-

longed boiling." {Journal American Chemical Society,

ix., p. 154.)

Austen and Wither made a valuable report to the State

Geologist of New Jersey in 1885, on the "Purification of

Drinking Water by Alum." They found that 1.2 grains per
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gallon was suflScient for the complete precipitation and clari-

fication of the New Brunswick city water, if sufficient time

was allowed for settling. Such an amount is imperceptible

to the taste and can exert no physiological action. If more

alum is used less time is required for sedimentatioD, and vice

versa. More than two grains to the gallon was seldom re-

quired. They showed likewise that waters which will not

yield clear filtrates on account of their containing finely di-

vided clayey matters, even when filtered through the finest

filter-paper, were immediately coagulated and precipitated

by 1.16 grains of alum to the gallon, so that they could be

filtered immediately after adding the alum, yielding bril-

tiantly clear filtrates, and. in their opinion, no more than

twice this quantity, or about two grains per gallon at most,

need ever be employed.

In January, 1889, a sample of peaty water from Athol,

Mass., having a decided yellowish-brown color, was submitted

to me for examination. Difficulty had been experienced in

clarifying this water by filtration, and I made some experi-

ments to determine the action of alum upon it. Our city

supply was at that time yellowish in color and slightly tur-

bid, and this was also tested. It was found that, in both

cases, the addition of alum in the proportion of 3.3 grains per

gallon gave rise at the end of twenty-four hours to a yellowish

flocculent deposit, undergoing no further change on standing

for four days, the water becoming clear and almost perfectly

colorless. The waters were tested again by adding thealum,

shaking in a flask, and immediately filtering through paper.

The city water became transparent and perfectly colorless,

and the peaty water retained but a very faint, almost imper-

ceptible yellowish tint. The peaty water yielded originally

0.0225 parts of albuminoid ammonia per 100,000, but after

the addition of alum, agitation and filtration, it yielded but

0.0060 parts, or about one-fourth as much, showing how great

an improvement had been effected.

For household use, on a small scale, water can bs easily

clarified and purified by placing a layer of clean cotton, two
or three inches deep, at the bottom of a glass percolator, such

as is used by druggists, and pouring the water to be filtered,

to which solution of alum has been added, into the percolator

and allowing it to drip through into a clean vessel placed to

receive it. The alum solution is conveniently made by dis-

solving half an ounce of alum in a quart of water, and of

this solution a scant teaspoonful should be added to each
gallon of water to be filtered. Alum is now used in a num-
ber of filtering and purifying systems which have of late

years been brought prominently before the public by their

inventors or the companies controlling them.

If now it be asked, do such processes as these which we
have described, admit of practical and economical application

to the purification of large volumes of polluted water for the

supply of our great cities, I fear that an unqualified affirma-

tive answer can hardly be given. In American cities the

consumption of water is much greater than in European
towns. The " Encyclopedia Brittanica" states that " the con-

sumption varies greatly in different [English] towns, rang-

ing from about twelve to fifty gallons per head per day,"

and that "an ample supply for domestic use and general

requirements is from 20 to 25 gallons per head daily."' With
us a hundred gallons is frequently supplied. Albany wants

15,000,000 gallons, with a population of less than 100,000.

Philadelphia and St. Louis consume 70 gallons; New York,
80; Boston, 90; Chicago, 115; and Detroit, 150; while Glas-

gow, Dublin, and Edinburgh consume but 50; London, 40;

Birmingham, Leeds, aud Liverpool about 30; and Manchester

and Sheffield still less. On the continent it is about the

same. Paris uses about 50 gallons; Hamburg and Dresden

60, and Leipsic but 23. In American cities the waste of water

is enormous and to purify one gallon for drinking and house-

hold uses and nine gallons for flushing water-closets, water-

ing streets and extinguishing flres must ever be a wasteful

process, to say the least. Many towns in this country are

now using water purified by artificial means, with apparent

satisfaction ; but I do not think that the time has come when
it can be said that such purification is practicable in all cases.

Certain methods, like the Anderson process, give excellent

results under favorable conditions, but competent engineers

have not recommended them for American cities. Sedimen-

tation, coagulation, filtration, aeration, all these have passed

the experimental stage and are in a sense practical, but that

processes involving so much manipulation can be advan-

tageously employed in treating the enormous volumes of

water required by large cities, especially where pumping is

also necessary, is not as yet demonstrated. As regards fil-

tration alone, it may be said that in our climate the filter-

beds, which give satisfactory results in many parts of Europe,

cannot generally be employed to advantage, and that this

method of filtration has been by no means uniformly suc-

cessful even in Europe. In a recent report Dr. Theobald

Smith has called attention to the fact that in the Berlin epi-

demic of typhoid in 1889, " the distribution of the disease

was identical with that of the filtered river water," the filter

beds being worked with great rapidity to make up for a de-

ficiency in the water-supply, and the filtered water containing

at times 4,000 bacteria per cubic centimeter. In discussing

this case he says: " These facts go far to prove that polluted

water, when immediately delivered for consumption even

after filtration, is not wholly safe. They likewise make prom-

inent the fact, that, while filtration largely rids a given water

of its bacteria, it is a process requiring the utmost care, the

most constant attention, not only on the part of the engi-

neer, but also of the chemist and bacteriologist. We are

furthermore convinced," he adds, "by these experiments

that surface water which shows very little, if any, pollution,

and which is stored before use, is safer than filtered water

which before filtration is beingmanifestly contaminated with

sewage." As regards methods of rapid filtration under

pressure, combining chemical treatment of the water, gener-

ally by alum, as well, various systems are in use in this

country, controlled by individuals or companies employing

a variety of patented devices. Granting that the results in

some cases seem to be excellent, I think the time has not yet

come when they can be unhesitatingly recommended for the

purification, in all cases, of large city supplies. I know of

no city with a population of one hundred thousand that is

using such a process to-day. That numerous infectious dis-

eases are conveyed by water admits of no dispute. In my
opinion it is vastly better to purify our sewage before dis-

charging it into the streams which supply us with water, or

keepit out of them if practicable altogether, than to attempt to

purify the water which it pollutes. Chemical treatment

and filtration may be practicable and efficient in certain

cases', but I believe that the statement by the Elvers Pollu-

tion Commission of England, more than twenty years ago,

in their sixth report, is as true now as it was then :
" Noth-

ing short of the abandonment of the inexpressibly nasty

habit of mixing human excrement with our drinking water

can confer upon us immunity from the propagation of epi-

demics through the medium of potable water." The cities

of this countrv mav eventually be driven to methods of arti-
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ficial puriflcation of tbeir water supplies, but it cannot be

said that the conditions necessitating- such action generally

exist as yet. In most eases the safer and more economical

course will be found to be either the securing- of an unpol-

luted water, if such be available, or the protection from pol-

lution of existing sources of supply.

LETTERS TO THE EDITOR.

#** Correspondents are requested to be as brief as possible. The loriters name
is in all cases required as proof of good faith.

On request in advance^ one hicndred copies of the number containing his

communication will be furnished free to any corresiiondent.

The editor willbe glad to publish any queries consonant with the characftr

of the journal.

American Weeds.

Phofessor Bteon D. Halsted of the New Jersey Experiment

Station has rPL-ently presented to the agricultural public a list of

"American Weeds,"— mostly phaneroiiaras, — which contains

no less than 751 varieties and species, exclusive of noxious fungi.

Well may the long-suffering farmer turn up the whites of his

eyes at this formidable list. A closer examination, however,

shows us among the ' weeds " all our cultivated clovers, medics,

vetches, and many of our best agricultural grasses. The criterion

used by the New -Jersey botanist in deciding what to admit and
what to exclude from his catalogue is not apparent, and no word
of explanation is vo.uchsafed.

In the vegetable kingdom, if not in the United States Republic,

it is true that •' it is self-evident that all plants are born free and
equal." The distmguishing of plants as weeds and not weeds is

purely human and artificial. The popular idea of a weed seems
to be a repulsive, or hurtful, wild plant. But few persons give

exactly the same definition. I have been at some trouble to se-

cure the definitions of a number of intelligent persons, and give

below a few samples: —
"A plant where .vou don't want it."

—

Director Experiment
Station.

" A noxious or useless plant " — Curator of Mwseuvi.
" A plant out of place.'' — Chemist.
" A troublesome plant."— Chemist.

"An obnoxious plant of many species not fit for food or medici-

nal purposes."— Clerk.

" A plant not edible, so far as known, nor medicinal, or otlier-

wise serviceable to man, and which always thrives where not

wanted. "

—

Inspector of Fertilizers.

"A plant for which we have no use so far as we know.''

—

Meteorologist.

" (1) Underbrush or bushes; (3)auseless or troublesome plant."
— Webster.

My own de6nition : Any plant which from its situation or in-

herent properties is hurtful to human interests; a vegetable mal-

efactor.

By the usage of the English language the name " weed '' is

connotative and implies in a plant a bad and hurtful quality.

Used metaphorically or analogically it is always a term of oppro-

brium.

If we were dealing with individual plants as courts of justice

deal with persons, each particular plant might he properly de-

scribed as a weed or not weed according to the circumstances of

each case. But here we are dealing not with individuals but with
species and varieties, and can take note only of the general char-

acter of the groups. If we have planted a bed of pansies, and
there springs up among the pansies a red clover plant, this particu-

lar plant is hurtful to us, and therefore is treated as a weed, but
we are not therefore justified in writing the species Trifolium
protense in a list of weeds The general character,— the qualities

for which the clover genus generally and this species especially

are noted, are good and beneficial to mankind. It was only by
chance or the carelessness of some one that this clover plant got

into our flower-bed. "The plant out of place" definition of a
weed can refer only to a particular plant. It cannot be applied

to a species, for a plant of any species is liable to be occasionally

misplaced.

We must maintain then that the inclusion in a list of weeds of

such plants as the clovers, medics, vetches, and agricultural

grasses is unjustifiable and wrong.

A large number of Professor Halsted's "weeds" are mere
'

' wildlings of nature " for which we have as yet found no im-

portant use. But justice requires that in the case of plants as

well as persons every one shall be held innocent until proven

guilty of wrong.

Both from an sesthetic and from a practical standpoint it is true

that most of these so-called weed jjlants are more useful than

hurtful. They clothe and beautify waste places. Many of these

wild plants furnish food and nectar for honey bees, and all aid

more or less in conserving the fertility of the soil, prevent wash-

ing etc. It is as unjust to stigmatize such plants as " weeds'' as

it would be to call all savage tribes criminals.

Professor Halsted omits wholly and without comment noxious

fungi from his list of weeds. Yet these are our very worst and
most dangerous weeds. In number they far outrun all the phan-
erogamic species.

To justify its inclusion in a list of " American weeds " a plant

must not only possess a positively noxious character, but must
also be sufficiently obnoxious or wide spread to give it a national

reputation.

If we exclude from Professor Halsted's list all obscure and
non-noxious species we shall have left about 150 species of weed-
plants worthy to be called "American "Weeds."

Gebald McCaethy.
N. C. Experiment Station, Jnly 5.

Some Remarks oa Professor Cyrus Thomas's Brief Study of

the Palenque Tablet.

In Science, No. 488, Professor Cyrus Thomas stated that " the

particular manner of reckoning the days of the month "— or more
precisely, the exact designation of a date by the sign of the day and
the position it holds in the number of twenty days (uinal) that

people are in the habit of calling a Maya month — as it is found

not only " in some of the series of the Dresden Codex." but through-

out the whole of it. is also found on the Palenque tablet. This

statement undoubtedly is a correct one. But Professor Thomas,
following Professor Forstemann, asserts that the " peculiarity of this

method is that the day of the month is counted not from the first

of the given month, but from the last of the preceding month

;

thus the fifteenth day of Pop, beginning the count with the first,

will, according to this method, be numbered 16." If it were really

so, this method of reckoning tlie days of the month would be a

very curious one, and hardly to be understood. Professor Forste-

mann based this assertion on the supposition that the calendar

system of the Dresden Codex is the same as that which prevailed

in Yucatan at the time of Bishop Landa's writing. In vol. xxiii.

of the Zeitschrift fiir Ethnologic, published by the Berlin An-
thropological Society, in a paper entitled "Zur mexikanischen

Chronologie, mit besonderer Beriicksichtigung des zaposekischen

Kalenders," I have shown that the priests who wrote down the

Dresden Codex did not begin their years with the days kan, muluc,

ix, cauac, as in Landa's time, but with the days been, e'tznab.

akbal, lamat, exactly corresponding to the aeatl, tecpatl, call,

tocbtl (cane, flint, house, rabbit), the signs used by the Mexicans

to designate their respective years. Beginning the years in this

manner, the day 4 ahau 8 cumku is really the eighth day of the

month cumku in the been, or " cane," years. The day 9 kan 12

kayab is really the twelfth day of the month kayab in the same
been, or " cane. ' years ; and thus with all the other dates through-

out the whole Dresden Codex.

The evidence derived from the fact that the same method of

numbering the days of the month, that is to say, the same method
of beginning the years, is also found in the Palenque tablet, leads

— I agree with Professor Thomas— to the inference "that there

were intimate relations between the people of this city and those

where the Dresden Codex was written, and that there is no very

great difference in the ages of the two documents." On the other
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side, it is proved by- my statements that in this peculiarity both

the Dresden Codex and the Palenque tablet differ from the CodSx
Troano-Cortez. For in the latter document the beginning of the

\ ears is in the days han, muluc, ix, cauac. Tliis is proved by

Codex Troano 23-20, when compared with the Dresden Codex
3")-38. From this, and the general character of the Codex Troano-

Cortez, we may safely infer that this manuscript is of a later date

tlian the Dresden Codex, and, perhaps, of a somewhat different

lojality.

Alluding to 9 C 9 D of the Palenque tablet. Professor Thomas
remarks that on plate 48 and twice on plate 50 of the Dresden

Codex no number-symbol is attached where the day is the twen-

tieth of the month. This is obviously an erroneous statement; for

in all the three cases named, and also in the Palenque tablet, there

i?i a particular element attached to the hieroglyph of the month;
and this particular element reveals itself as a graphic representa-

tion of the two eyes of the man {itinic), the substitute of the head
of the slain, which I have shown is the usual representation of

the man (^itinic) or the number twenty (uinal) (see Zeilschrift fiir

Ethnologie, xix., pp. 237-240.

With reference to Professor Thomas's last remarks, I will add
that the symbol of the band, as it is seen in the hieroglypth mdnik,

is to be understood as a sign-language character for "to eat," and
therefore has the phonetic value chi (compare the hieroglyph

chikin, west). The figure of the outstretched hand occurs as a

substitute for the hatchet, the probable expression of the sound
ch'ac, ' to cut." The proper phonetic and figurative value of the

outstretched hand seems to he pax, " to beat."

Dr. Ed. Seler.
StegUtz, Germany, June, 1892.

A Grape Vine Produces Two Sets of Leaves During the Same
Season.

The scarcity of information upon the production of leaves at

abnormal times furnishes an excuse for the following communi-
cation.

In the yard adjoining me there is a large grape-vine of several

years' growth. A month ago this was a vigorous plant ; the leaves

were numerous and healthy, and the branches were loaded with

grapes. About that time numerous caterpillars attacked the vine,

and in less than a week there was not a leaf left upon it. Numer-
ous petioles, bearing fragments of the principal veins, were all

that remained of the foliage. The grapes began to shrivel, and
the smaller twigs to show signs of premature decay.

But the end was not yet. About a vpeek after the leaves were
destroyed, buds located at the nodes— buds which normally would
have remained dormant until next year— began to develop a sec-

ond foliage. Although not yet full-grown, these leaves have given

a new lease of life to the vine. The few shriveled bunches of

grapes that have survived the great draught upon their moisture

are rapidly regaining their plumpness. The plant is itself again.

One fact is worth noting; although almost four weeks have
elapsed since the leaves were destroyed, the petioles remain
attached to the stems. These petioles are as green as ever, and in

most cases they retain short bits of the principal veins of the

leaves Near the petioles these veins are green, but their free ex-

tremities are shriveled and brown. C. H. Turner.
University of Cincinnati, July 10.

BOOK-REVIEWS.

The Stone, Bronze, and Iron Ages. A Popular Treatise on Early

Arehceology. By John Hunter-Dutar. London, Swan Son-

nenschein & Co. New York, Macmillan & Co. 285 p.

$1.35.

As the author claims for this book no other character than that

of a popular treatise, it will be suflBcient to inquire whether it is

a fair representation of the most approved views of the science,

as expressed by those who have made it a speciality. This it

usually is, although the author, who never quotes his authorities,

has inserted opinions here and there which are certainly not those

generally accepted. For instance, he understates the artistic

relics of the Palaeolithic period ; he assumesjthat the weapons of
the river drift were more ponderous than those of later date; he
asserts that no idols have been recovered from the stations of that
epoch; and that no human remains have been unearthed from
the European kitchen-middens. Our countrymen will also be
surprised to learn that Mound City is another name for St. Louis
(p. 142).

In spite of such slight blemishes, the book can be recommended
as a convenient and usually accurate manual of this attractive
science. It begins at the beginning, tracing the story of man
from early post-tertiary times through the drift and cave periods
in Europe, and the neolithic, bronze, and iron ages. There are
special chapters on the lake-dwellers, fossil man, myths, pot-
tery, sepulture, and art, and one on the mound-builders of the Ohio
Valley.

Journal and Proceedings of the Royal Society of New South
Wales. Vol. XXV. 189L 848 p.

The creditable publications of this active society have already
reached their twenty-fifth volume, and it comes replete with en-

tertaining material. Several reports from the Sydney Observatory
on celestial photography will have interest for the astronomer;
articles on Kaolinite and the microscopic structure of Australian
rocks will attract the geologist ; the causes of death among sheep
and rabbits in Australia will be welcome to the agriculturist; the
folk-lorist will turn with pleasure to Mr. Pratt's translations of

songs and myths from Samoa; while the mechanicians and cranks
will be glad to read about a ship which can be j)ropelled by the
action of the waves alone, and a flying machine Which is to navigate
the sky by the motive power of compressed air. This is certainly

a varied repast, at which each may find a dish to his liking.

AMONG THE PUBLISHERS.

A WORK on the "Migration of Birds," by Charles Dixon, will

shortly be published by Messrs. Chapman & Hall.

— Messrs. Longmans, Green, & Co. have issued a third edi-

tion, revised and enlarged, of Professor E. A. Schafer's "Essen-
tials of Histology." The intention of the author is to supply
students with directions for the microscopical examination of the

tissues.

—A ' Dictionnaire de Chimie industrielle" is being issued in

parts, under the direction of A. M. Villon, by the " Librairie Tig-

nol." It gives an account of the applications of chemistry to

metallurgy, agriculture, pharmacy, pyrotechnics, and the various

arts and handicrafts.

— Hem-y Stevens & Son, 39 Great Russell Street, London, promise

for next month Henry Harisse's "Discovery of North America: a

critical, documentary, and historic investigation, with an essay

on the early cartography of the New World," etc. This important

work by the foremost investigator in the field will make a quarto

volume of 800 pages, with 23 plates and many illustrations in the

text, and will be issued to subscribers in three styles, ranging in

price from £5 to £13 16s. Only 360 copies are to be printed.

— The American Society for the Extension of University Teach-

ing, Philadelphia, has just issued five monographs on various

phases of the university extension movement, being reprints from
the Proceedings of the Society. These are: " The Place of Uni-

versity Extension in American Education," by William T. Harris,

U. S. Commissioner of Education; "The Organization and Func-
tion of Local Centres," by Michael E. Sadler, secretary of the

Oxford Univei-sity Extension Delegacy; "The Church and Uni-

versity Extension,'" by Rev. John S. Macintosh; " The Ideal Sylla-

bus,'" by Henry W. Rolfe; and " The University Extension Class,"

by Edward T. Devine.

— With the number for July, the " Annals" of the American
Academy of Political and Social Science begins its third volume.

The first article in the current number is entitled " Cabinet Gov-

ernment in the United States." It is by Professor Freeman Snow
of Harvard, and is an answer to the many pleas for the adoption
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in the United States of cabinet government as known abroad.

The next article is by Mrs. S. L. Oberlioltzer, and relates how

much good "School Savings Banks" have done and are doing.

Professor J. B. Clark of Smith College has a paper on "Patten's

Dynamic Economics," in which he explains the latest system of

political economy, taking up Professor S. N. Patten's recent book

as a basis for his remarks. Professor Leon Walras of Lausanne

contributes an article on the " Geometrical Theory of the Distri-

bution of Prices,'" in which he presents a geometric picture of the

causation of the prices of all commodities Besides these there

are articles by Mr. B. F. Hughes on "Basis of Interest," by Leo

S. Rowe on the " Conference of the Central Bureau for the Pro-

motion of the Welfare of the Laboring Classes," by Takekuma

Okacla on "Taxation in Japan," and the usual book-reviews and

personal notes.

— W. H. Lowderwilk & Co., Washington, announce that they

have assumed the publication of " Hickcox's Monthly Catalogue

of Government Publications,"' which they will complete up to

date and issue regularly and promptly in the future. Mr. Hick-

cox will edit the catalogue as heretofore, but all rights in the work

have been purchased by the publishers. Up to this time the work

has been prosecuted under many difficulties, and the pecuniary

returns have been very inadequate, by reason of which facts it

was not kept up with the regularity which its importance de-

manded. It is expected to issue early in July the first six num-

bers of 1892, under one cover, succeeding numbers to follow eiirly

in each month thereafter. As rapidly as the matter can be pre-

pared the back volumes will be completed and sent to subscribers.

It is not expected that the undertaking will prove a remunerative

one, but it is hoped that there will be a return sufficient to repay

the actual outlay of money. The work is of the utmost value to

every person who has occasion to handle or consult the current

publications of the government, and these publications are now
so varied and comprehensive that persons interested in any

branch of science or business must appreciate it.

— Under the title of " The Cambridge Natural History,'' Mac-

millan & Co. have in active preparation an important series of

volumes on the Natural History of Vertebrate and Invertebrate

Animals, edited, and for the most jjart written, by Cambridge
men. W^bile intended in the first instance for th jse who have not

had any special scientific training, the volumes will, as far as pos

sible, present the most modern results of scientific research. Thus
the anatomical structure of each group, its development, palaeon-

tology, and geographical distribution, will be considered in con-

junction with its external chai-acter. Care will, however, be
taken to avoid technical language as far as possible, and to exclude

abstruse details which would lead to confusion rather than to in-

struction. The series will be under the general editorship of Mr.

J. W. Clark, the university registrar, and Mr. S F. Harmer,
superintendent of the Museum of Zoology. The following writers

Publications Received at Editor's Office.

Bdsh, Geoege G. History ot Higher Education in

Massachusetts. Washington, Bureau of Educa-
tion 8°. paper. 455 p.

HuNTER-DuvAR, JoHN. The Stone, Bronze and
Iron Ages. New York, Macmillan & Co. 12°.

285 p. gl.2o.

MA¥o, a. D. Southern Women in the Recent Edu-
cational Movement in the South. Washington,
Bui-eau of Education. 8°, paper. 330 p.

Merz, Charles H. Influenza. Sandusky, O.
Beecher& Co.. Printers. 12°, paper. 90 p.

U. S. DePAHTMENT of AGRICtTLTURE. Foods and
Food Adulterants. Part 7 : Tea. Coffee and
Cocoa Preparations. Washingtou, Government,
8", paper.
Experiments with Sugar Beets in 1891. Wash-
ington, Government. 8°, paper.
Record of Experiments with Sorghum in 1891.

Washington, Government. S°, paper.
Weismann, AUGUST Essays Upon Heredity. Trans,

by E. B. Poulton and A. E. Shiiley. Vol. II.

Oxford, Clarendon Press. 12=". 236 p.

Reading Matter Notices.

Ripans Tabules : for torpid liver.

Ripans Tabules banish pain.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a
month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements
relating to entomology.
The Society consists of about 450 members

in all countries of the world.
The new volume began April 1, 1893. The

numbers already issued will be sent to new
members.
For information address Mr. Feitz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

SCIENCE CLUBBING RATES.
lOfo DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding $10, counting
each at its full price.

N. D. C. HODGES, 874 Broadway, N. Y.

Exchanges.
[Freeofcharge toall, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist going out of busioess has quantity of

finely-mounted specimens of North American birds,

mammals and reptiles and skius of birds for sale,

including a full local collection of bird skins, show-
in^ some great variations of species; also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will give good ex-

change for Hawk Eye camera with outfit. Apply
quickly to J. R. Thurston, 265 Yonge St., Toronto,
Canada.

For exchange.—A fine thirteen-keyed flute in leather

covered case, for a photograph camera suitable for mak-
ing lantern slides. Flute cost $27, and is pearly new.

U. Ci. COX. Mankato, Minn.

T© exchange ; Experiment Station bulletins and
reports for bulletins and reports not in my file. I

will send list of what I have for exchange. P. E.
ROLFS, Lake City, Florida.

Finished specimens of all colors of Vermont marble for

fine fo-ssils or crystals. Will be given only for valuable
specimens because of the cost of polishing. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of " American State
Papers Bearing on Sunday Legislation," iSgi, 82.50, new
and unused, for ''The Sabbath," by Harmon Kingsbury,
1840; ''The Sabbath," by A. A Phelps, 1S42; " History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1859; " Humorous Phases of
the Law, ' by Irving Browne; or other woiks amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,

etc. If preferred, I will sell "American State Papers,"
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, 111.

For Sale or Exchange for books a complete private
lemical laboratory outfit. Includes large Becker bai-

lee (aoog to i-iomg ), platinum dishes and crucibles,

ate motors, glass-blowing apparatus, etc. For sale in

Lrt or whole. Also complete file of SiiHman's Journal,
62-1885 (62-71 bound); Smithsonian Reports, 1854-1883;
. S. Coast Survey. i8^4-i86g.''' Full particulars to en-

F. GARDINER, JR., Pomfret, Conn.qu

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:
Wilson's'' American Ornithology,'* 3 vols,; Cones' "Birds
of the Northwest " and " Biids of the Colorado Valley,"
2 vols.; Minot's ''Land and Game Birds of New Eng-
land;"' Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
bound in 2 vols., morocco; and a complete set of the
Reports of the Arkansas Geological Survey. Please give
editions and dates in corresponding. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

To exch.mge Wright's *' Ice Age in North Americ;
and Le Conte's "Elements of Geology" (Copyright 18

for "Darwinism," by A, R.Wallace^ "Origin of Specie:
by Darwin. "Descent of Man," by Darwin. ' Ma
Place in Nature," Huxley, "Mental Evolution in A
mals." by Romanes, ''Pre-Adamites," by Winchell.
books wanted except latest editions, and books in gc
condition. C. S. Brown, Jr., Vanderbilt Universi
Nashville. Tenn.

Wants
A 7iy person seeking a position for which he is qtiali-

/ied by his scientijic attainments^ or anyperson seeking
some one to Jill a position 0/ this character^ be it that
ofa teacher ofscience^ chemist, dratightstnan^ or what
not, may have the ' Want ' inserted under this head

COST, ij he satisfies the pubhsher 0/ the suit-
pplication. Any pi-rson seeking
-ieni/'/ic question, the address of
' "who can in aKy ivay use this
e consonant 'with the nature oj

'ted to do so.

able character of h
information on a?7y sc
auy scientific jiian^or
column for a purpasi
thepaper, is cordial y

A JOHNS HOPKINS graduate (189^) desires a
position as instructor in mathematics and

physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md,

WANTED.—A collection of postage stamps; one
made previous to 1870 preferred. Also old and

curious stamps on original letters, and old entire
U S. stamped envelopes. Will pay j ash or give in
exchange first-class fossils, including fine crinoids.
WM. F. E. GURLEY, Danville, 111.

ITTANTED.—To purchase laboratory outfit; bal-
VV a:ices, evaporating dishes, burettes, etc.,
wanted immediately for cash. C. E. SPEIRS, 33
Murray street. New York. P. O. Bos i74I.

WANTED.—The services of a wide-awake young
man, as correspondent, in a large manufactur-

ing optical business; one preferred who has a thor-
ough knowledge of microscopy and some knowledge
of photography. Address by letter, stating age and
references. Optical,- care of Science, 874 Broadway,
New York.

WANTED.-We want any and i-ll of the following,
providing we can t ade other books and maga-

zines or buy them cheap for cash: Academy, Lon-
don, vol. 1 to 98, 85, Jan. and Feb., '89; Age of Steel,
vol. 1 to 66; AmeriLan Antiquarian, vol. 1, 2; Ameri-
can Architect, vol. 1 to 6, 9; American Art Review,
vol. 3; American Field, vol. I to 21; American Geol-
ogist, vol. 1 to 6; American Machinist, vol. \ to 4;
Art Amateur, vol. 1 to 7, O -t., '4; Art Interchange,
vol 1 to 9; Art Union, vol. 1 to 4, Jan., M4, July, '45;

Bibliotheca Sacra, vol lto46; Godey's Lady's Book,
vol. lto2U; isiew Englander, vol. 11; Zoologist, Series
1 and 1, Series 3 vol. 1 to 14; Allen Armeudale (a
novel). Raymer's "Old Book " Store, 243 4th Ave.
S., Minneapolis, Minn.

WANTED.—By a young man, a Swarthmore Col-
lege junior, a position as principal of a public

high school in one of the Gulf States, or as instructor
in botany, physiology, and geology in an academy
or normal school. Address B., care of Librarian,
Swarthmore College, Penn.

WANTED.—To act as correspondent for one or
two daily or weekly papers. Uave worked on

paper for about two years Would like a position on
editorial staff of humorous paper. Address GEO.
C. MASON, 14 E!m St., Hartford, Conn.

TRANSLATOR- wanted to read German architec-
tural works at sieht (no writing). One familiar

with technical terms desired. Address ''A.," Box:
149, New York Post Office.
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are engaged upon the groups which precede their names: Mam-
mals, Mr. J. J. Lister; Birds, Mr. A. H. Evans; Reptiles and

Amphibia, Dr. Gadow, F.R.S. ; Fish, Mr. W. Bateson; Mollusca,

Mr. A. H. Cooke; Polyzoa, Mr. S. F. Harmer; Braohiopoda, Mr.

A. E. Shipley; Insects, Mr. David Sharp, F.R.S. ; Myriapoda. Mr.

F. G. Sinclair; Arachtnoida, Mr. 0, Warburton; Crustacea, Pro-

fessor W. F. R. Weldon; Coelenterata, Mr. S J. Hickson; and

Sponges, Dr. W. J. SoUas. It is hoped that some of the volumes

which are already far advanced may appear in the course of next

year. The series will be fully illustrated.

— The Biblia Publishing Company of Meriden, Conn., has just

issued its initial monthly number of " Ancient Egypt in the Light

of Modern Discoveries," edited by Chas. H. S. Davis, Ph.D., and

Rev. Camden M. Cobern, Ph.D., with an introduction by Rev.

W. C. Winslow, LL.D. Over one hundred illustrations will ap-

pear in the twenty-four monthly parts; in the June issue are maps
of Egypt as a whole, of Upper Egypt, of Lower Egypt, of the Basin

of the Nile, of the Canal of Joseph, and of Egypt during the

pluvial period; this openinsr chapter treats of "Egypt and Its

Original Inhabitants," and it is largely ethnographical in its cuts

and letterpress.

— Mr. F. Tamer contributes to the April number of the Agri-
cultural Oazette of New South Wales a paper on the carob bean
tree as one of the commercial plants suitable for cultivation in

New South Wales. The Agricultural Department distributed a
quantity of seed last year, and some healthy young plants raised

from this seed are now growing in several parts of the colony.

Mr. Turner expects that when the tree becomes better known to
cultivators it will be extensively grown to provide food for stock,

more especially during adverse seasons. The carob can not only
be trained into a very ornamental shade tree, but may be planted
as a wind-break to more tender vegetation. He advises all who
cultivate it to keep bees, if only a single hive. It is astonishing,

he says, how many flowers these industrious insects will visit in

the course of a day, and be the agency whereby they are fertil-

ized.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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relating to the civil and natural history of

the Labrador Peninsula.

By ALPHEUS SPRING PACKARD, M,D„ Ph.D

8°, 513 pp., $3.50.
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THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-

ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-

CLES, AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEDS SPRING PACKARD, M.D.,Pli.D.

Sportsmen and ornithologists will be interested in
the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to
date by Dr. J. A. Allen. Dr. S. H. Scudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of
Labrador plants.

Much pains has been taken to render the bibliog-
raphy complete, and the author is indebted to Dr.
Franz Boas and others for several titles and impor-
tant suggestions; and it is hoped that this feature of
the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide
to the Labrador coast for the use of travellers,
yachtsmen, sportsmen, artists, and naturalists, as
well as those interested in geographical and histori-
cal studies.

513 pp., 8°, $3.50.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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INSECTS AND INSECTICIDES.
A PRACTICAL MANUAL,

Concerning Noxious Insects and the Methods

of Preventing their Injuries.

By CLARENCE M. WEED,
Professor of Entomology and Zoology, New

Hampshire State College.

TVHAT IS SAIU ABOUT IT.

" I think that you have gotten together a very

useful acd Taluable little book."- Dr. C. 7. Bilpy,

U. S. Entcmologist, Washington, D. C.

"It is excellent."— James Fletcher, Dominion En-

tomologist, Ottawa, Canada.

"I am well pleased with it "—Dr. F. M. Hexamer,

Editor Avierican Agriculturist, New York.

"It seems to me a good selection of the matter

which every farmer and fruit grower ought to have

at his immediate comman d."— Prof. S. A. Forbes.

State Entomologist of Illinois, Champaign, 111.

"A good book, and it is needed."—Prof. L. H.

Bailey, Cornell University.

"It is one of the best books of the kind 1 have
ever seen."— J. Freemont Hickman, Agriculturist,

Ohio Experiment Station, Columbus, Ohio.

"I shall gladly recommend it."— Prof. A. J. Cook,

Michigan Agricultural College.

Price, $1.25.

Sent postpaid to any address on i

N, D. C. BODGES, 874 Broadway, New York.
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No recorded case of lightning stroke has

yet been cited against the principle oE the

Dispeller. So far as known, the dissipation
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A VISIT TO A "PICT'S HOUSE."

BT DAVID MAO BITCHIE.

As I have to-day visited an admirable specimen of the

•underground structures so frequently found in Scotland,

where they are popularly known as " Plots' Houses," some
description of it will, I think, prove interesting to the readers

of Science, although the place itself has long been known to

antiquaries. There are very many examples of these struc-

tures in the British Isles, notably in Scotland and Ireland,

but unfortunately the information regarding them (almost

invariably most exact and detailed.) is for the most part

buried in the various volumes of "Transactions" of anti-

quarian societies, and is thereby practically useless. If the

descriptions already published regarding these buildings,

together with reproductions of the diagrams illustrating

them, could be focussed into one volume, the result would

be of the highest interest to those who have paid attention

to the subject, and would be a positive revelation to those

who have not yet done so.' And one great advantage to be

derived from a comparison of the various delineations would

be that the student would realize that, although such struc-

tures are referred to under many names (such as under-

ground caves, souterrains, weems, cloghauns, Picts' Houses,

and — popularly— fairy halls), they all belong to one great

class.

The specimen visited by me to-day is situated at Pitcur, in

Forfarshire, about two miles to the south-east of the small

town of Coupar-Angus, and is locally known as "the Picts'

house." It is entirely beneath the surface of the ground,

and the portion of it which is still covered over stretches for

about twenty feet beneath a ploughed field. That is to say,

its roof is covered by a foot or two of soil, through which

the plough passes without ever striking the flat, stone roof

below. In other cases, indeed, the ploughshare has often

been the first discoverer of these subterranean galleries.

The ground-plan of the Pict's House at Pitcur may be

roughly described as of a horseshoe shape, with a shorter

gallery parallel to the exterior curve of one side. The
horseshoe itself is about 130 feet in length fi-om end to end,

with an average depth of 6 or 7 feet, and an average breadth

of about 6 feet. The shorter gallery is about 55 feet long,

and its dimensions otherwise resemble those of the horse-

shoe, except that it broadens out into a bulbshape at the

inner end — a common feature in such structures. The line

of length, in each case, is taken along the middle of the

gallery, there being, of course, a great difference between

the length of the inner and outer curves.

Be it understood that both of these galleries are, as it were,

great symmetrical ditches or drains, quite underground, and
entered by several burrow-like doorways. Their sides have

1 1 may mention that, a3 a small beginning in this direction, I am about to

Issue a pamphlet (published by David Douglas, Edinburgh) coutaining several
written descriptions and sketches of such structures; extracted from the
" Proceedings of the Society of Antiquaries of Scotland."

been carefully-built walls of large, unhewn, unmortared

stones, and these are still to a great extent unimpaired. The
roof was formed by bringing the upper tiers of the wall

slightly together, and then placing huge slabs of stone

across from side to side. Two of the largest of these roof-

slabs measure as follows: One (the largest of all) is about

74 inches in length, by 58 inches in breadth, and from 11 to

13 inches in thickness, its shape being an irregular oblong.

The other is about 60 inches long, by 48 inches broad, and 12

inches thick. These are certainly very large specimens, but

one is always struck by the great size of the flag-stones used

in roofing these underground retreats. I have described as

unhewn all the stones employed in this building, but (as in

similar cases) one is led to conjecture that some rough pro-

cess of shaping must have been adopted, although the out-

lines are perfectly rude, and no trace whatever is visible of

any tool. The selection of these great stones, whether from

a quarry or a hillside, their carriage to the scene of action

(often from a very great distance), and the method used in

placing them in position, are all problems which have greatly

puzzled antiquaries.

In the Pitcur " house" most of the roof-slabs have disap-

peared, having obviously shared the fate of so many monu-
ments of antiquity, at the hands of proprietors and farmers

in need of building materials and quite devoid of all interest

in archaeology. But (perhaps because it goes underneath

arable land) the northern portion of the great horseshoe

gallery still retains its roof; and this part of the building is,

therefore, in all probability, in its original condition. It

appears to have been of itself a "house," apart from the

main gallery of which it forms a portion, for it has a care-

fully-built doorway leading into the main gallery; and,

moreover, an extra ascent to the upper earth leads from the

side of the wall just at the outside of this doorway. On
going through the doorway of this inner portion, one finds,

on the right hand, a small recess in the wall, about 33 inches

high, 23 inches broad at the floor, and going into the thick-

ness of the wall about 21 inches. Although this cavity is

23 inches broad at the base, the two slabs which form the

supports of its little doorway are made to slant towards the

top, where the breadth narrows to 14 inches. Within this

recess it is possible for a man of 5 feet 10, and of proportionate

breadth, to sit in a squatting posture; but it is a very " tight

fit." I am particular in giving the dimensions of this recess,

because the late Captain Thomas, a naval officer who de-

voted much time and study to these subterranean structures,

and who found this little recess on the right hand of many
of their doorways, regarded them as probably identical with

the "guard-cells " of thePictish " brochs." Captain Thomas
quite realized that if these were really "guard-cells" they

were useless for any but men of distinctly small stature —
an attribute of the Picts, according to tradition.

It is difficult to convey a true idea of such buildings by
written description alone, but perhaps these notes will give

the readers of Science some impression of an example of a

very interesting class of structures.

Easter Logie, Perthshire, Scotland, July 1.
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KEY TO THE MAYA HIEROGLYPHS.

BY CYRUS THOMAS, PH.D.

I GIVE here in as limited space as possible a list of the

Maya letter 'glyphs so far as I have determined them, to-

gether with the corresponding phonetic equivalents; and

some examples of my attempts at deciphering the written

characters of the Codices.

It is necessary to explain that the letter-equivalent given

to each is to be understood as only the chief phonetic ele-

ment of the character represented, for, in most cases, more

than this chief or prominent element is included in the one

symbol. The consonant sounds are those chiefly represented,

but the character, as a rule, combines therewith a vowel and

sometimes even a subordinate consonant sound. Hence it

happens that the same consonant sound is represented by

several different characters depending upon the subordinate

phonetic elements combined with it. A. change, however, in

the character does not necessarily follow from a change

in the order of the phonetic elements it represents; thus,

what denotes ci as a prefix may stand for ic or c at the end.

The examples given of the added vowel and subordinate

k appears to be a combination of Nos. 3 and 5. The latter

sometimes contains the dotted portion seen in 6. No. 6 is

frequently found where it must be interpreted che, "wood,"

yet occurs without the dot-surrounded portion where it has

the same signification. Other variants are found in the

Dresden Codex.

7. K\— Found as ke and ek, also as Ce.

8. Ch\— Sometimes chi, as in the symbol for CMkin,

"west;" 'Cft' as final. Landa's first x appears to be an

attempt to give this character which is the partially closed

hand.

9. KTJ\— Landa's symbol. This does not appear to be

subject to any variations that affect its phonetic value.

10. X'.— Cross-hatching usually indicates x (sh) as the

leading phonetic element; however, it is sometimes rendered

by ch\ as is evident from its appearance in the symbol for the

day Chicchan if we consider it phonetic. However, the day

symbols cannot always be relied upon in this respect, as will

be seen by what follows.

11. X\— Landa's second x is substantially the same as

this character. But he has taken two characters for one, as

in this the a; is represented by the dotted lines alone; the

eg®©

consonant elements, are intended only as asserting that such

combinations have been discovered ; there may be, and proba-

bly are, others. As it would require too much space and

too many illustrations to give full explanations of the steps

by which I have reached the conclusions given, I must take

for granted that those interested in the subject will be able

to test these from what is presented.

Letter Symbols (Fig. i).

1 (a, b). B\— I find no marks or rule by which to deter-

mine from the symbol alone the combined phonetic elements.

This is Landa's character for h with a dot added.

3. Ca.— As a prefix, sometimes fco in the Cortesian Codex

;

c hard or k as final. Landa's character.

3. C\— This is generally found in place of an eye where
it denotes dm, cin, or ci.

4. C\— Ci as a prefix, ic, ich, or c as a suffix or final.

— The characters 5 and 6 are quite variable
6. Gxi

and often diflficult to determine because the complete form
intended is not always given. In some instances the little

dot-surrounded character at the left of 6 is solid, then a

slightly different rendering appears to be demanded. Landa's

little loop at the forehead, or^rather the little parallelogram,

in it is a; the face character n. The whole character ap-

pears to be properly rendered by xan, "slowly, leisurely,

gently." The chief variation in the combination is found

in the loop at the forehead, which may be a vowel or con-

sonant. This form of x is seldom found except in combina-

tion with n.

12 (a, b, c). £ and JJe.— The variations are shown in 12b

and 12c.

13 (a, b, c). L\— This is Landa's first I. The variations

are shown in 13b and 13c. Found in combination with

different vowels, as le, ol, etc.

14. L\— If Landa's second I be turned round it will be

found to be a rude imitation of this character, which is the

symbol for the day Ahau. Li, in the symbol for Likin,

East; follows ku, etc.

15. iW',-ilfe.— Symbol for the day Men.
16 (a, b). M'.— Varies in having the little loops at the

top, sometimes solid, as in 16b. The dot-surrounded portion

of 16b is used alone in one series of the Cortesian Codex
for this letter followed by e. The combinations have not

been traced.

17. M\— This appears to be another form of m, or m
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doubled, or combined with n. Not satisfactorily tested as

yet, though m is certainly the chief phonetic element.

18 (a, b). iW' (?).— Although not thoroughly traced, lam
satisfied that this character, which is the symbol of the day
Muluc, has m as its chief phonetic element, generally with

o or u. The part representing the c is omitted from the day
symbol, but is found in the little ring and loops in 18b. The
form of the contour of a character is generally of no signifi-

cance as it may be round, square, or deeply notched without

any change in its meaning.

19. P or Pp (?).— Although I have not tested this satis-

factorily, I am certain from my examinations that its pho-

netic equivalent is p usually pp. There are some variations

found chiefly in the lower portion. The p and b appear to

be interchangeable in the Codices even in the same word;

for example in the Dresden Codex 48c, we find the b char-

acter in the symbol for the month Pop, while on 50b it is

replaced in the same month symbol by our No. 19.

20, 21, 22. I".—These characters (20, 2L and 22) appear to

have t as their chief phonetic element, varied according to

the markings in the upper portion. No. 20 is also varied by
the marks in the lower or middle circle.

23. Th\—ls followed by e and i.

24. Tz\— I am also inclined to believe that the two

streamers or lines which extend upward in characters, as in

the symbol for the month Tzec, indicate the presence of this

sound.

25. Z\ Za.—Varied according to the markings in the

wings and circle.

26. O (dz).— Sometimes z.

27. y.— The index to the variations in the signification

if there be any, which is doubtful, will probably be found

in the length and form of the stem.

28. Bal or bil (?).—-This is the symbol for the day Acbal.

29. Ch (?).— Usually followed by o or m when not ter-

minal. Is the symbol for the day Chuen.

30. Call.— The signification of the appendage so often

found attached below this symbol has not been ascertained.

31. W.— Sign of aspiration, the open ends always turned

toward the character with which it is connected.

32. Kin.— Sometimes without the wing. The latter ap-

pears to be used for ?i, the circle for hi.

33. Kal.— If the separate elements are represented, it is

probable the section with the dotted line stands for the fcand

the curved line with the two little teeth for the I.

Having submitted samples of my interpretation to Dr. H.

T. Cresson of Philadelphia subsequent to the first notice, in

Science, of my discovery, I am much pleased to learn that

he has reached a similar determination as to some of these

letter symbols by an independent method. As I was not

aware until the publication of the article mentioned, that he
was at work on the Maya characters, this agreement in our
conclusions is highly gratifying, and serves to strengthen
both in the conviction that we are making genuine progress

in the solution of this difficult problem.

I give here a few interpretations of groups of compound
characters to illustrate the combinations of the letter sym-
bols.

Fig. 2 represents a group of four compound characters in

the upper division of PI. XXII* Codex Troano, to be read in

this order: upper left, upper right, lower left, lower right;

which we will number in the order given 1, 2, 3, 4.

The following is probably a substantially correct transla-

tion: (1) U-Zabal, (2) U-le, (3) Cutz, (4.) 2-yaxkin: "Set
(or literally do the setting of) the snare for the turkey on
the second day of Yaxkin." I can give no explanation of

the little crosses above the symbol for Yaxkin. The prefix

to No. 1 and to No. 2 is the character for u; the upper
character in No. 1 appears to be the symbol for z reversed;

the band across the lower character the b (possibly inter-

changeable with p). The figure below agrees very well

with this interpretation.

The group shown in Fig. 3 is found in the lower division

of plate 26 Cortesiau Codex. The characters are taken and
numbered in the same order as in Fig. 2. No. 1 is supposed

with good reason to be a deity symbol, the name however

undetermined. Assuming this to be correct, I translate the

group as follows: (Deity) xan yalcab kal-cab, " As " or "in

the name of (the deity) slowly gather the swarm of bees

and inclose them in a hive."

The figure below shows a priest wearing the mask of the

supposed deity hence we say " as."

Fig. 4 is a group from the middle division of plate XXXII*
Codex Troano. The characters are numbered in the same

order as the preceding and are translated as follows: Mulcin

ku ci- (god of death) xaan; "Collect together for the

temple of the holy god of death palm wood." The picture

below represents individuals bearing in their hands what

appear to be blocks of wood on each of which is the symbol

for che " wood."

The little character at the forehead in No. 4 is the symbol
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for aa which is found in other combinations where it has

the same signification.

So far I have found no marks indicating the plural ; this

may be represented by duplications.

OSTEOLOGICAL NOTES.

ET D. D. SLADE.

The jugal arch is present in all of the order Eodentia, and

is generally complete, although it exhibits many modifica-

tions in its composition. Three bones form the arch, which

is straight or slightly curved horizontally, while it almost

invariably presents a curvature downwards. The position

of the jugal therein serves as a determining character in

grouping the various families of the order.

The temporal fossa is often little developed, showing fee-

ble energy in the action of the temporal muscle. On the

contrary, the pterygoid plates and fossge are often largely

increased in relation to the enlarged development of the

muscular insertions. In close connection with these condi-

tions, the coronoid process of the mandible is small, and

even rudimentary, wliile the parts about the angle are

largely expanded. The condyle is little elevated and pre-

sents, with few exceptions, an antero-posterior articulating

surface.

Post-orbital processes of the frontals exist in a few of the

families, but there is in no case a corresponding process from

the arch. The orbit is never separated from the temporal

fossa.

In many of the rodents there is present a more or less ex-

tensive dilatation of the infra-orbital foramen, through

which passes, in addition to the nerve, that portion of the

masseter muscle which has its insertion upon the maxilla.

This extends around the back of the jugal process of the

maxilla in a pulley-like manner, to an insertion just below

the socket of the mandibular pragmolar, and thus cooperates

with the temporal in moving the mandible in a vertical di-

rection. This attachment of a head of the masseter is pe-

culiar to the order, and explains the use of the vacuity in

the maxilla which is oftentimes of vast relative propor-

tions.

Assuming the present classification, all existing Rodentia

may be brought into two groups, the Simplicidentata and

the Duplicidentata. The first embraces the Sciuromorpha,

Hystricomorpha, Myomorpha, and the second, the Lago-

morpha.

In the Sciuromorpha, the jugal forms the greater part of

the arch, extending forward to the lacrymal, and posteriorly

to the glenoid cavity, of which it forms the outer wall, and
it is not supported below by a continuation backwards of

the process of the maxilla. In the more typical forms there

is no enlargement of the infra-orbital opening, while the

post-orbital processes of the frontals are characteristic of the

family Sciuridae. The external pterygoid plate is entirely

"wanting, and there is no fossa.

The jugal arch in the Myomorpha is for the most part

slender, and the jugal, which does not extend far forward,

is supported by the continuation below of the maxillary

process. The zygomatic process of the squamosal is short.

No post-orbital process of the frontal exists. The infra-

orbital opening varies. In the family Muridse, especially

in the typical forms, this opening is perpendicular, wide

above and narrow below, while the lower root of the

zygomatic process of the maxilla is flattened into a thin

perpendicular plate. Very much the same condition exists

in the Myoxidse, while in the Dipodidse the foramen is as

large as the orbit, rounded, and has a separate canal for the

nerve. The malar ascends to the lacrymal in a flattened

plate. In close connections with these conditions the

coronoid process of the mandible is small and rudimenary,

while the parts around the angle of the ramus are much
developed.

In the Hystricomorpha the arch is stout. The jugal is

not supported by the continuation of the maxillary process,

and generally does not advance far forward. The infra-

orbital vacuity is large, and is either triangular or oval.

The coronary process and the condyle are but slightly elevated

above the dental series.

In the Chinchillidse the jugal extends forward to the lac-

rymal. In the Dasyproctidse, Ceelogenys is characterized by
the extraordinary development of the jugal arch, which
presents an enormous vertical curvature, two-thirds of the

anterior portion of which, constituting the maxilla, is hol-

lowed out into a cavity which communicates with the mouth.
The nerve passes through a separate canal, adjacent to the

infra-orbital opening.

In the sub-order Duplicidentata, the jugal arch is well de-

veloped. In the family Leporidse there are large wing-like,

post-orbital processes, while the jugal, but feebly supported

by the maxillary process, continues posteriorly to aid in the

formation of the outer side of the glenoid articular surface,

passing beneath the process of the squamosal.

In the Lagomyidae there are no post-orbital processes, and
the posterier angle of the jugal is carried backward nearly

to the auditory meatus. The infra-orbital opening in the

Duplicidentata is of the usual size. The angle of the jaw
is rounded and the coronoid process much produced up-

wards.

In considering the significance of the jugal arch in the

Rodentia, the peculiar vertical curvature downwards, which
has already been noted, and which is a decided manifesta-

tion of weakness, must be taken into account. This condi-

tion is compensated in some of the families by the unusual

arrangement made in the distribution of the muscular inser-

tions of the masseter through the infra-orbital opening, by

which increased energy is imparted to the powers of masti-

cation, and whereby the action of the mandible is rendered

fully equal to the demand u~pon its efforts.

In those families where the above condition does not exist

it is evident that the strength of the arch is still sufficient

for the antero posterior movement of the articulation so pe-

culiar to the Rodentia and so characteristic of the act of

gnawing.

The relation of the arch to the neighboring parts must
also be remarked. For example, the ascending ramus of

the mandible difi'ers according to the food. Elevated in the

Leporidse, it is short in the SciuridEe, and still shorter in the

Muridse.

In the first the coronoid is broad, projects but slightly, is

near the condyle, and far distant from the molar series,

while the angle of the jaw is broad and well rounded, as in

the Lagomyidas.

In the other two families, squirrels and rats, the coronoid

is feeble, pointed, and placed at equal distances between the

condyle and the last molar; thus the masseter does not pos-

sess a leverage as advantageous as in the hare. This mus-

cle, however, in the rats has its maxillary attachments much
developed, while few fibres spring from the arch — a condi-

tion correlative with the feebleness of this last.

Cambridge, June 21.
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NOTES AND NEWS.

The recent publication is announced in Nature of the first

number of a new monthly journal under the title Rivista dipato-

logia vegetale. It is edited by Sigg. A. N. and A. Berlese, and

published at Avellino, in Italy ; and is to be devoted to the study

of animal and vegetable parasites infesting cultivated plants, to

the diseases which they cause, and the remedies employed to com-

bat them.

— According to Nature, the Port Officer of Mangalore reports

that a native craft was overtaken by heavy weather and made for

Mangalore, where there is a bad bar with about eight feet of water

on it. A treraendiiis sea was breaking over the bar, so, before

crossing it, and while running in, the native skipper opened an

oil cask, forming part of the cargo, and scattered it all round in

the sea plentifully, with the result that he took his craft across

the bar safely, and so saved the vessel and the cargo. The ves-

sel's name was "Mahadeprasad," and she was of 9.5 tons, bound

from Cochin to Bombay. This is said to be the first case on

record of a native tindal who has successfully used oil in troubled

waters.

— In Science of July 8, the closing paragraph of the article by

Dr. C. V. Riley, on "The Number of Broods of the Imported Elm-

leaf Beetle," should have read: " Our statement upon page 8 was

a general one, based upon the observed shortness of the larval

life, and upon the fact that the earliest larvae mature before the

end of May, and upon the additional fact that we know that

newly developed beetles are found early in June. Prof. John B.

Smith, in a paper read before the Entomological Club of the

American Association for the Advancement of Science, in August
of this year, made the statement that there is but one annual gen-

eration in New Jersey. The adult beetles develop from the

larvae which have fed during tlje summer, entering winter quar-

ters as early as the first week in August. This state of affairs

may probably hold in more northern regions, but in Washington it

is safe to say that there are two generations, because, as just

stated, newly developed beetles (the progeny of those which
hibernate) appear in early June. These lay eggs, and, in fact,

egg-laying may continue until the end of September, and larvse

have actually been found by Mr. Pergande in October.''

— Mr. D. J. Macgowan. writing in the Shanghai Mercury, gives

an account of some remarkable statements made by a group of

Chinese traders who lately undertook a mercantile exploration

of the interior of Southern Formosa. They started from Lamalan,

which Mr. Macgowan takes to be Chockeday of the charts, and in

seven days reached their objective point, Hualin Stream. They
lodged in stone caverns, and the chattering of monkeys and the

sounds of insects seemed to them " appalling and indescribable."

The region was so " weird " that it reminded them of "legends of

the kingdom of hobgoblins." Among the trees were some of

" prodigious girth, forming a vast forest." These trees are said to

measure more than ten outstretched arms. A tree said to flourish

in the same forest is described as bearing " flowers, red and white,

which are larger than a sieve, and of extraordinary fragrance."

Mr. Macgowan adds: "Mr. Taylor, while searching for orchids,

heard of these majestic trees and huge flowers, which he inferred,

from what natives said, were epiphyte orchids. I am moved to

make known this sylvan discovery in the hope that, pending the

exploration of this terra incognita by our botanists. Dr. Henry or

Mr. Ford, residents in Formosa will take measures to provide

those naturalists with specimens of flowers, seeds, leaves, and
bark of the trees concerning which the Chinese have excited our

curiosity."

— " The New Decimal Association, whose headquarters are at

Botolph House, Eastcheap," says the London Daily Graphic of

May 14, " has memorialized the Lords of the Committee of Coun-
cil on Education on the desirability of taking an important step

in connection with the introduction of the metric system in this

country. The May examinations of the Science and Art Depart-

ment are known through the length and breadth of the land, and
much has been done by means of these examinations to popularize

and extend technical study. The memorial which has been pre-

sented recommends that in certain of the science examinations
alternative questions be given in future, based on the metric sys-

tem of measurement, which may he taken at the option of the
candidate in lieu of questions ba=ed on feet and inches In this

way the large and intelligent class of candidates for certificates of

the department will be induced to learn the metric system. The
Committee of Council on Education has already ordered that the
principles of this system should he taught in the higher standards
of all elementary schools; and one of the steps taken by the school

boards of London and other towns in consequence of this order
has been to furnish the pupil teachers and advanced scholars with
Vioxwood rules having a decimalized inch scale and a metric scale

in juxtaposition. In addition to this, colored wall-charts of the
metric weights and measures are used, and in this way the rising

generation will to a great extent be prepared for the introduction
of these weights and measures in future.

— The second annual geological expedition of the State Univer-
sity of Nebraska, undertaken by a party of six, left Lincoln for

the field. June 21, 1893. This is known as the Morrill Geological

Expedition, in honor of Charles H. Morrill, regent of the State

University, whose liberality makes this work possible. The pri-

mary object of the expedition is the collection and preservation of

geological specimens in general, but more particularly the palason-

tological forms for which the State and immediate surroundings

are famous. The chief objective points are the Tertiai-y deposits

of the White and Niobrara Rivers, and the Bad Lands of Nebraska,

Wyoming, and South Dakota. The expedition is provided with

tents,— furnished by Governor Boyd,— wiih teams and heavy
covered wagons of the prairie-schooner type, and with apparatus,

camping equipment, and provisions for the summer. The parly

consists of six members, — exclusive of guide,— Mr. Thomas H.
Marsland, Frederick 0. Kenyon, Arthur C. Morrill, and Harry H
Everett, all of the State University of Nebraska, and James H.
Haines of Iowa College, together with Erwin H. Barbour, acting

State geologist, as professor in charge. The " Fossil Corkscrew. '

or Daimonelix, beds were visited first, and some tons of these

extraordinary new fossils — noticed and figured in Science, Feb-

ruary, 1892 — were obtained. Native lumber and hay for packing

are carried, and specimens are boxed as found, and delivered at

the nearest station or siding. At the close of the expedition these

scattered collections will be brought together and delivered at the

State University in cars, which the railroad companies have gen-

erously offered for that purpose.

— The eighth annual report of the Wisconsin Experiment Sta-

tion devotes a large share of space to questions relative to ensilage.

One chapter is devoted to a careful study, by F. H. King, of the

construction and filling of silos. Mr. King, having visited 93

silos in Missouri, Michigan, Ohio, and Illinois, and several farmers

while filling their silos, in order to obtain data for this chapter.

Mr. King concludes that a stone silo, properly constructed, will

keep the silage as well as a wooden one, but that it will be neces-

sary to renew the cement lining frequently, or else to whitewash it

with fresh cement every year, as the acids of the silage soon soften

the cement. He finds that lath and plaster is a failure as a silo

lining, both because of the softening of the plaster and the liability

to injury with the fork in handling the silage. Of the wooden

linings, that made by two thicknesses of boards with tarred paper

between, all nailed firmly together, is showing greatest durability

:

but all wooden linings rot soon unless well %'entilated. Painting

the lining tends to hasten decay instead of preserving it. From
an experiment in feeding corn silage in comparison with dry

corn fodder, the following conclusions are reached: 1. A daily

ration of four pounds of hay and seven pounds of grain feed, with

corn silage or field-cured fodder corn ad libitum, fed to twenty

cows during sixteen weeks, produced a total quantity of 19,813

pounds of milk during the silage period, and 19,801 pounds of

milk during the fodder-corn period. 3. When we consider the

areas of land from which the silage and fodder corn are obtained,

we find that the silage woirld have produced 243 pounds more
milk per acre than the dry fodder, or the equivalent of 12 pounds

of butter. This is a gain of a little more than three per cent in

favor of the silage.
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A PLEA FOE A BROADER BOTANY.

BY L. H. BAILEY.

The science of botany, as ordinarily considered and

taught, has not laid hold of the full amount of territory to

which it is entitled, and it has not, therefore, reached its

full measure of usefulness. Strictly speaking, botany is the

science of plants, but by general consent it appears to have
dwarfed itself into a science of wild plants; or if it deals

with cultivated plants they are such as fall to the care of

botanical gardens, or, in other words, those which are culti-

vated for the sole purpose of maintaining a collection. It is

not strange that in the earlier days botanists should have
eliminated from their domain the whole realm of cultivated

plants, for cultivation then meant little else than the main-
tenance and improvement of plants for merely economic
purposes, and there was little science of cultivation. But
now that the teachings of evolution have thrown a new pur-

pose into the study of all natural objects, cultivated plants

have acquired a fascinating interest from the abundant light

which they throw upon variation and descent. In fact,

aside from paleontology, there is no direction in which such
abundant material can be found for the study of evolution

as in cultivated plants, for in nearly all of them the variation

is fully as great as in domesticated animals, while the species

are very many times more numerous; and, by the fostering'

aid rendered by man, the accumulative effects of modified

environment and selection are much more quickly seen —
and therefore more intelligible — than in wild plants. My
nearest neighbor, who is a paleontologist, and myself, a hor-

ticulturist, compare our respective fields of study to the de-

cay and burning of a log. In both decay and burning the

same'amount of work is finally accomplished and the same
amount of heat is evolved, but one process requires years,

perhaps a century, for its accomplishment, and the other

requires but a few hours. Oultivated plants afford within

definite periods of time as much variation and progression'

as their wild prototypes exhibit in ages. So the garden is one
of the best places in which to study evolution. It is a com-

mon opinion, to be sure, that the variation of cultivated

plants is anomalous and uninstructive because influenced by

man, but this is wholly erroneous. I have yet to find a

variation in cultivated plants which can not be explained

by laws already announced and well known. It is strange

that one can ever believe that any variation of natural ob-

jects is unnatural !

But wholly aside from the fascinations of pure science,

cultivated plants and cultivation itself demand the attention

of the botanists, for horticulture is nothing more than an

application of the principles of botany. Just now, mycology
is making important additions to horticultural practice, but

there are greater fields for the applications of an exact sci-

ence of plant physiology, whenever that science shall have
reached a proportionate development. In short, the possi-

bilities in horticulture, both in science and practice, are just

as great as they are in the science of botany upon which it

rests; and inasmuch as it is absolutely impossible to separate

horticulture and botany by any definition or any practical

test, the two should go together in an ideal presentation of

the science of plants. Horticulture belongs to botany rather

than to agriculture.

The ideal chair or department of botany, therefore, should

comprise, in material equipment, laboratories, botanic garden,

green-houses, orchards, vegetable and ornamental gardens,

all of which should be maintained for purposes of active in-

vestigation rather than as mere collections; and I am sure

that no department of botany can accomplish the results of

which the science is capable until such breadth of equipment

is secured. I am aware that there are difficulties in such a

comprehensive field, but the only serious one is the lack of

men. Botanists, as a rule, care little for gardens and culti-

vated plants, and horticulturists are too apt to undervalue

the importance of scientific training and investigation ; but

the time cannot be far distant when men shall appear with

sufficient scientific and practical training to appreciate the

needs of the whole science and with enough executive ability

to manage its many interests. Such men are no doubt

teaching in some of our colleges to-day, were the opportunity

open to them. One cannot be a specialist in all or even

several of the many subjects comprised in this ideal, but he

may possess the genius to encourage and direct the work of

other specialists. The iirst need is the opportunity, for there

is not yet, so far as I know, ^n ideal chair of botany in ex-

istence, where the science can be actively studied in its fullest

possibilities and then be presented to the student and the

world.
Cornell University.

THE LAWS AND NATURE OF^eOHESTON.

ET BEGINALD A. FESSENDEN.

Desirous of finding some relation between the conductivity of

metals and their otlier physical properties, the writer, several

years ago, began to tabulate all the data he could find. Realizing

the uselessness of comparing the properties of substances whose
natures are essentially different, as wood and iron, it was decided

to confine the work to the elementary substances. It was found

that the only elements whose properties were at all well known
were those of the five chemical groups comprising the following

metals: I., iron, nickel, cobalt, ijlatinum. osmium, iridium; II.,

sodium, copper, silver, gold; III., magnesium, zinc, cadmium,
mercury; IV., aluminium, thallium, indium, gallium; V., sili-

con, tin, lead.

The data collected were not very concordant, but when they

had been compared and the most probable values taken, laying due

stress on the purity of the substances examined and the standing
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of the observer, various regularities or laws were at once apparent,

and it is for the purpose of pointing out one of these that the fol-

lowing paper has been written.

This piece of paper, taken as a whole, has certain properties, a

certain size, a certain weight, a certain motion, and is the seat of

a. certain force which attracts other ponderable bodies to it. A
single atom of matter has its weight, motion, size, and force. The
weights of the atoms form the basis of electrometric chemistry,

their motion that of the kinetic theory of heat. To their size less

attention has been paid, we have only Mendelejeef's curve and
•certain experiments of Roberts-Austen, who has showed that the

tensile strength of gold is weakened, not in proportion to the

weight of the metal alloyed with it, but to the volume, in the

same way as ten lumps of gravel weaken a casting more than ten

grains of sand. Of the force — the force of cohesion— still less

is known, in fact absolutely nothing, and the object of this note

is to point out what the nature of this force is and what its laws

are.

In its early youth science was riotously extravagant of ethers,

and any puzzling phenomenon was considered warrant enough for

the creation of a new one. As it has grown older it has grown
also more economical, until at the present day the scientist who
.should ask for an appropriation of a new ether, to help him out of

.a difficulty, would be pounced upon. For this reason, if no other,

we will confine ourselves to examining the various means by which

our present ether has been supposed capable of producing the

forces which cause cohesion.

1. Gravitation. There have not been wanting eminent scien-

tists who have considered that gravitation could account for co-

'hesion, and there have been many ingenious theories proposed, for

instance that of Watts, who supposed that (since the effects of

gravity on the moon's path may be supposed to consist of two
parts, one independent of the shape of the earth and varying

inversely as the square of the distance, the other dependent on
the sha pe and varying inversely as the cube of the distance) if

the atoms were of irregular shapes it might account for the ef-

fects. But no theory with gravitation as its basis will hold, first,

because Ihe effects are much too small; second, because, as we
.shall see, the cohesive force is totally independent of the weights

of the atoms and depends on the size only.

3. Condensation and rarifactiou of the ether caused by the mo-
tion of the atoms. If wo hold a pith ball near a tuning fork the

pith ball will be attracted up to a certain distance, and will then

be repelled if brought closer. This theory has been a favorite

with many, but, as such an attraction would vary with the motion

of the atoms in a way that we know the force of cohesion does

not, it also must be dismissed.

3. Electricity. That the force of cohesion was due to electricity

lias long been vaguely suspected. On the same principle appar-

ently that electricity was considered to be the cause of life, i.e.,

"Life is a wonderful thing and unexplainable, electricity is a

wonderful thing and unexplainable; therefore electricity is

life " — the argument being possibly aided by an instinctive rec-

ollection of the Athenasion creed, which states that " there is only

one incomprehensible." The writer is not aware that any evidence

in favor of this theory was ever offered, so it was probably merely

a guess.

Having rejected theories 1 and 3, we may see how the facts

.agree with the theory that cohesion is an electrostatic effect.

IE we electrolyse a solution of silver nitrate, we know from
Faraday's work that every atom of silver deposited on the elec-

trodes carries over a certain quantity of electricity. This quantity

is always the same, no matter how or when or where we perform

the electrolysis, and this quantity seems to be related to the

.atoms in the same way as a pint of water to a pint measure. We
may calculate the quantity on each atom in the following way.

One cubic centimeter of silver weighs about 10.5 grammes. One
coulomb is carried over by evei'y 1.12 milligrammes of silver de-

posited, therefore the chai'ge on the atoms contained in one cubic

10300

we may call its size 10 ~^ centimeters. In a cubic centimeter of

silver then there would be 10" atoms, which would give as the

charge on each atom 10' -=- 10-* = 10""^° coulomb. The ca-

pacity of an atom having a diameter of 10 ~' centimeter is

lV^ = *^-^^ 10— farads.

The potential on each silver atom will therefore be about one
volt. We may look at the cubic centimeter of silver as being
made up of planes, each plane consisting of one layer of atoms.
The distance between the centres of any two layers would be

10 ~' centimeters. The potential on the atoms being one volt,

the attraction between any two layers would be

4.5xio->>xr
., ,„„ ,

,g
grammes per cm^ = 4500 kg. per cm^ — cal-

culated tensile strength of silver = 45 kg. per sq. mnr.

From Wertheim's results we have observed tensile strength of

silver 38 kg. per sq. mm. That the calculated and observed re-

sults should be so close is of course only a piece of good fortune.

We had no right to expect it, as the data upon which the calcula-

tion is based are not known with sufficient accuracy. Still, the

result is a remarkable one, and places beyond question the fact

that the known electric charges on the atoms can produce effects

of the same order as those observed.

Having shown this, we may follow up the theory by investi-

gating in what way the cohesion of the metals would vary if this

were the case. Evidently (since every atom, large or small, has

the same quantity of electricity, and the larger the atoms of a

metal the farther away the centres of the atoms would be) the

cohesive force should be inversely proportional to some power of

G H
i)> > p

kA

<centinieter of silver is

1.13
10* coulombs.

As the sizes of the atoms vary from 10 ' to 10 " centimeters

ia diameter, and silver is a small atom (1 the size of potassium),

the size (or atomic volume, as it is called, and which is got by

dividing the atomic weight by the density of the substance). The
following table shows this to be the case. In the first column

are the names of the metals, in the second their relative sizes, or

atomic volumes, in the third their rigidity, as given by Mr. Suther-

land in the Philosophical Magazine of August, 1891 :
—

I. II. III. IV. ~ V.

Iron 7.1 750 x 10» 483 x 10» 550 x 10'

Copper 7.1 430 483 550

Zinc 9.3 3.50 314 340

Silver 10 2 280 370 270

Gold 10.3 270 370 370

Aluminium 10.4 350 350 260

Magnesium 14. 150 134 143

Tin 16. 136 122 100

Lead IS. 84 100 83

Cadmium 13. 170

As will be seen, the agreement is perfect, with the exception of

iron, and those who are familiar how greatly the properties of

iron are changed by the least particle of impurity will possibly

agree with me in thinking that absolutely pure iron would be less

rigid ; in fact, some recent experiments show that it is so, being

nearer 600 than 750; but I have not inserted this value, because a

comparison with a set of observations made by one observer at

one time and by one method would have a greater value than

comparison with a lot of picked results from different observers.

Assuming the electrostatic theory, we can easily calculate the

exact function which rigidity should be of the atomic volume in

the following way.

Suppose Figs. 1 and 2 to represent two cubic centimeters of

different elements, of which the atoms of one are twice the diam-

eter of the other, or, to put it more accurately, the distance be-

tween centres of atoms is twice as great in the one case as in the
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other. Let 1 contain the smaller atoms. Suppose one face made
fast to the plank p, and both sheered slightly till they have the posi-

tion shown by the dotted lines. It is evident that the ratio of work

done in bringing the atom at G over to H to that done in bring-

ing £ to X), or C to A. will be the mean ratio of the force of attrac-

tion between K and G to that between E and F. This latter varies

inversely as the square of the distance, according to the well-

known electrical law, and, consequently, as the distance G K i's

twice that of E F, the work done in moving E to D will be four

times that done in moving G to H. Again, in Fig. 1 there will

be 2'' as many atoms to be displaced as in Fig. 3. so that, on the

whole, there will be 2^^ 4- 2* as rmioh work done in displacing

the cube in Fig. 1 as in Pig. 2. In other words, the rigidity will

vary inversely as the fifth power of the distance between the cen-

tres of the atoms, or as (atomic volume) ^. Col. IV. gives the

results calculated on this theory. As will be seen, they agree fairly

well, as svell as could be expected, considering the fact that we
have left out one factor. This is the variation of rigidity with

temperature, and as it would be obviously unfair to compare lead

and silver at 600° C. it is obvious that our calculated results should

only be applied when the metals are at some one point, say, at, a

temperature which is J the temperature of their melting-point

As those metals having the greatest atomic volume, as a rule,

melt at lowest temperature (though there are many exceptions to

this) we may make a rough sort of formula, which shall give the

rigidity at ordinary temperatures by multiplying again b}' the

atomic radius, so we get (atomic volume) ^ as the rate at which

Fig. 3.

rigidity varies with size of atoms,

way from the rough formula :
—

Rigidity.
28x10-

Col. V. is calculated in this

Equation I.
(atomic volume) =

The formula for Col. IV., and the more correct one, if we
neglect variation of rigidity with temperature, is

13560 X 109
i Equation II.

(atomic volume) "

The other moduli are related to that of rigidity. For if we

represent Young's modulus by

1

-, then the modulus of rigidity

is represented by and the bulk modulus by
1

2{a + b) "8 (a-2b)'
where b represents the lateral shortening accompanying the longi-

tudinal lengthening a. So if 6 bears to a any constant ratio, then
Young's modulus and the bulk modulus will each be some fraction

of the modulus of rigidity. The continental writers, at least a

b 1
good many of them, hold that — = Kelvin, Tait, and

b.

Stokes say there is no relation. On the one hand, it is certain that

is not constantly equal to J. On the other hand, it does not

follow that there is no relation between the two, and the evidence
which has been brought to prove this has no value, for we have

no right to argue from the facts that in india-rubber _ = _,

while in cork say.
100

that _ does not have any con-

stant ratio in metals. The laws which govern the moduli of com-
pounds and non-homogeneous substances like india-ruhber and
cork are not the same as those which govern homogeneous sub-

stances like gold and silver.

The following is a table of the metals and their Young's moduli.
Col. I. contains the observed moduli taken from Sutherland's

paper, and Col. II. contains the calculated values from the
equation.

78 X 10^^
Equation III. Young's modulus = l (corres-

(atomic volume)^
ponding to Equation I.).

Metals. I. II.

Iron 2,000X10" 1,560x10="
Copper 1,220 1,560

Zinc 930 920

Silver 740 750

Gold 760 750

Aluminium 680 690

Cadmium 480 465

Magnesium 390 395

Tin 420 295

Lead 190 235

There is only one metal which does not agree with theory. antJ

that is tin (iron, of course, on account of its impurities does not^

but we know that, as we obtain iron more pure, we find its rigidity

less, so there is very little doubt but that if it were absolutely

pure the agreement would be closer). But it is easy to sbovsr

that the observed results of tin are wrong. For the rigidity is

given as 136 x 10' and the Young's modulus as 420 x 10". There-

fore, if we represent Young's modulus by — , then =
a 2{a + b)

I. Therefore the bulk modulusSolving this vve get b =

130

1

about Poisson's ratio foir

is negative, and the more tin is compressed the larger
3 (a - 2 b)

""
'

^

it swells, a result which is absurd. This will emphasize the-

fact that the agreement between theory and experiment is as close

as that between the experiments themselves.

It will be noticed that the ratio-rigidity, Young's modulus, is

— Therefore, as = —

,

78 2 (a + b) 2.7'

these metals is, on the average, 0.35. Therefore the bulk modu-
lus = 1.1 times Young's modulus, which agrees with the only

datum I find in Everett, i.e., Wertheims's figures for brass, which
gives the ratio 9 48 : 10,3 = 1.08, very closely. All these moduli
must contain the atomic volume to the same power, but this is

not the case with the tensile strength ; for, according to this elec-

trostatic theory of cohesion, we may look at a wire as made up of

thin discs, each disc consisting of a layer of atoms. The attrac-

tive force between any two such layers would vary inversely as-

the square of the distance between them and directly as the num-
ber of atoms in a layer. Combining these we find that it would^

vary as the fourth power of the atomic radius, or as (atomic vol-

ume)', making no allowance for the effect of temperature on the

tensile strength. The following table gives in Col. I. the ob-

served tensile strengths, taken from Wertheim for wires 1 milli-

meter in diameter; in Col. II. the atomic volumes of the ele-

ments, raised to the |-power; and in Col. III. the calculatedJ

tensile strengths, as found by the formula.

638
Equation IV. Tensile strength = 4 in kilo-

(atomic volume) »

grams for wires 1 millimeter in diameter.

Metal.

Iron

Copper

Platinum
Zinc

Silver

Gold
Aluminium
Tin

Lead

I.

65

41

35

15.77

29.6

28.46

18

3.40

2.36

IL

13.7

13.7

17.8

19.3

22,2

22.3

23.3

41

47.8

36

33

39

29

27

15

13

IV.

2,000 (?>

1,327

1,800 (?>

690

1,223

1,313

898

504

60O

Col. IV. contains the melting-points in degrees Centigrade
from absolute zero. Here we have to deal with a much more^
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complicated phenomenon than that of rigidity. Rigidity is sim-

ply a function of tVie coliesive force. The tensile strength of a

substance depends not only on the cohesive force of the metal,

but also on its ability to resist flow. If a metal did not flow before

being pulled apart, there is no doubt but that its tensile strength

would be proportional to the i-power of the atomic volume. As,

however, it does flow, and the amount of flow is not simply pro-

portional to the diminishing of the cohesive force, we have to

make a fresh allowance for it. In all the metals the melting-point

is reached when the linear expansion has amounted to about 2 per

cent. So when the cohesion has diminished about 4 per cent the

atoms no longer hold the same relative positions, but one can slip

in and take the place of another. So at equal distances from their

melting-points only can the tensile strength be proportional to

the i-power of the atomic volume. Consequently this ratio can

only hold good with substances which have approximately the

same melting-point. On examining the table, it will be seen that

as copper, gold, and silver have approximately the same melting-

point, the ratio does hold good with them. The same with

tin and lead. Aluminium and zinc, which should be, the one

slightly weaker, the other slightly stronger, than silver, have a

melting-point about one-half that of gold and silver, and they

have about half the strength at the temperature of comparison

which they should have. The melting-point of iron and platinum

is higher than that of gold or silver, and consequently their tensile

strength is greater. The flow of a metal depends on two things,

the cohesive force and the kinetic energy of the atoms. What
function the flow is of the temperature, as reckoned in fractions

of the temperature at which the substance melts, it is hardly

worth while to go into now. If we suppose it directly propor-

tional (though we may feel fairly certain it is not as simple a

function) so that, at the same temperature, a metal melting at half

the temperature that another does flows twice as easily, we get

the following table, where Col. I. contains the observed tensile

strengths, and Col. II. the calculated ones:—
Metal. I.

Iron 65

Copper 41

Platinum 35

Silver 39.6

Gold 28.5

Aluminium 18

Zinc 15.7

Tin 3.4

Lead 3.36

I have not been able to find any data on the tensile strength of

magnesium. Theory gives about 9 kilograms for a wire 1 milli-

meter in diameter. It would be interesting to find if experiment

confirms this.

If, when we have met with a new phenomenon in a substance,

and are able to show that a certain property already known to

exist in the substance is capable of producing effects of the mag-
nitude observed, and that the phenomenon obeys the same laws

as it would if it were caused by the already known physical prop-

erty, we are to a certain extent justified in supposmg that this

property is really the cause of the phenomenon in question, and
in applying our knowledge still further, we have seen that the

charges which we know the atoms have on them are able to give

effects of the same size as those observed in experiments on ten-

sile strength, and that the various moduli follow the same laws as

they would if cohesion were an electrostatic effect, and we may
now apply our formula to other and less-known phenomena.

The velocity of sound in a wire is given by the formula :
—

/ Elasticity \ +

\ Density /

Elasticity here means Young's modulus, the formula for which,

as we have seen, was constant -h- (atomic volume)^, and atomic

volume is atomic weight -i- density, so we have velocity of sound

/ constant \*
,m wire = I 1 I

\atomic weight X atomic volume/ '

IL

74

48

48

29

29

18

16

5

4

Velocity

ties of sound in wires. of a number of metals which have been
tested, and in C'ol. II. the calculated velocities for these and for

other metals which have not yet been tested.

I. II. III.

Silver
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II. In any one metal the force of cohesion varies inversely as

the square of the distance between the centres of its atoms.

We may expect these facts to be of great use in the study of

the properties of matter. For, knowing the size and weight of

the atoms and the velocity with which they move, all that was

wanting to enable us to calculate the behavior of the atoms of

matter, in the same way as we do the motions of the planets, was

a knowledge of the laws of the force wliich holds them together;

and, from the evidence given above, I have no doubt that you

will agree with me in saying that we have at least made a begin-

ning in that direction.

A few words might be said about Poisson's ratio. It is, as I

said, not fair to argue from the behavior of cork or india rubber

that there is no relation between longitudinal extension and

lateral contraction, or between a and b. When we compress a

cork we are not compressing the substance which forms the cork

any more than we are compressing a piece of paper when we
crumple it up in our hand. A cork is like a dry sponge, and
when we squeeze a sponge up in our hand we are simply doubling

lip the cell- walls, not compressing the substance of the sponge.

Tlieonly way in which we can determine the compressibility of

cork is to soak it in ether or some substance whicli fills all its

pores and then subject it to hydrostatic pressure. In the same
way when we stretch india rubber, or ivory or jelly, the longitudi-

nal extension of the piece of rubber is not in the least a measure
of the longitudinal extension of the substance of the rubber. All

such substances are made up of two parts; rubber, for instance, of

a hard elastic skeleton, insoluble in most solvents, and of a soft

plastic substance, soluble in many solvents, by use of which the

two parts may easily be separated, similarly ivory and jelly. Let

us take a square cell as in Fig. 3, the walls of which are of elastic

material and the contents an incompressible plastic substance.

Suppose it to be extended till its length is 4 centimeters and its

breadth and thickness each 2 centimeters, as in Fig. 4. The total

area of cell-wall is 40 square centimeters, and the total volume of

incompressible contents i§ 16 cubic centimeters. Imagine the cell

to be released, it will regain its position as in Fig. 3, and form a

cube of side 3.53 centimeters. In this case, the volume being the

same, the cell area will be 38.1 square centimeters. So we find

that by stretching the cell till its length was 60 per cent greater

than before, we have only had to stretch the cell-walls 5 per

cent. This gives us the explanation of the well-known fact that

stretched rubber contracts %vhen heated. For if we heat the cell

shown in Fig. 4 the incompressible contents will expand and tend

to make the cell-walls take that shape in which they can hold the

most. This is obviously that of the original cube, therefore the

result will be a contraction.

Of course the formulae, derived from this theory of cohesion,

give us the means of calculating the physical properties of metals
which have never been examined, or even discovered. For ex-

ample, it shows us that we have at our disposal a metal far

superior to any metal yet known, one which is stronger than iron,

-

lighter than aluminium, and a better electrical conductor than
silver. Aluminium, in spite of its lightness, is too weak mechani-
cally and too poor a conductor to be used in many cases. But
this new metal is four times as strong as aluminium, and is twice

as good a conductor of electricity. The metal referred to is

glucinum or beryllium. All that is known about it is that it has

an atomic weight of 9.1 and a density of 1.7 to 2, the exact figures

not being known. But from these scanty data we can deduce
the following figures:

Metal Rigidity Tensile st'gth Conductivity Sp. gr.

Alumin. 350 x 10» 18 Kgms 50 3.75

Silver 280 37 100 10.5

Iron 750 43-65 14 8

Calculated for ..„„„ „^ ,.„
Glucinum ^^^^

'^^
^O'^ 3

We also see why diamond is so hard, and that there is only one
other thing that might possibly scratch it, and that is a crystal of

manganese. With the exception of glucinum, none of the other

metals, eitlier discovered or to be discovered, are likely to be any
better than those we have now.

NOTES ON LOCAL HEMIPTERA-HETEROPTERA.

BY E. B. SOUTHWIOK, PH.D.

In the COBISIDjSI Corisa Harrisii Uhl. is very common
in our park lakes, and the drag-net bring'S many of them to

land at every haul. Another species as yet undetermined is

about one-third the size of Harrisii, and equally abundant.

In NOTONECTID^ Notonecta undulata Say. is very

common. This was at one time known as variabilis Fieb.,

a name quite appropriate, for they are variable to a marked
degree, some of them being- nearly white, while others are

very dark. Notonecta irrorata Uhl. is also common, and
is a very beautiful insect, and more uniform in coloration.

In NEPID^E Ranatra fusca Pal. Beauv. is our only

representative, as far as my observation goes; this was at one
time known as R. nigra H. Schf.

In BELOSTOMATID^ we have two species. Benacus
griseus Say., that g-iant among- Hemiptera. This much-named
creature has been known as B. haldemanus Leidy, B. har-

pax Stal., B. ruficeps var. Duf., B. distinctum Duf., and
B. augustatmn Guer. ; but at last has settled down to B.

griseus, which name, I hope, gives credit where it belongs.

Zaitha flimiinea Say. is very common in our lakes, and the

females are often taken with their backs completely covered

with eggs, deposited in regular rows upon the elytra; at the

same time the young of all sizes will be brought up with the

drag-net.

In the family HYDRODEOMICA and sub-family Sal-

diDjE I have but one representative species, Salda orhiculata

Uhl., and it is exceedingly rare.

In the subfamily HYDEOBATID.E I have taken three species,

viz., Limnoporus rufoscutellus Lat., Limnotrechus mar-

ginatus Say. , and Hygrotrechus remigis Say ; they are all

about equally common on the waters of our lakes and in

ditches and pools.

In the family REDUVID^ the sub-family Piratina is

represented by Melanolestes picipes H. Schf., which is quite

common under stones along with Carabidoe.

In the sub-family Reduviina we have three species. Diplo-

due luridus Stal. is very common with us, but in Professor

Uhler's list it is only given as from Mexico. Acholla mul-

tispinosa is also common; this has beeu known as A. sex-

spinosus WolfiF., and A. subarmatus H. Schf.

Sinea diadema Fabr. is not rare with us; this insect has

had a number of names, and has been studied as S. multi-

spinosus De G., S. hispidus Thunb., and S. raptatoriiis

Say. I have a pair of insects from this State labelled Har-
pactor cinctus Fabr., which are probably what is now known
as Milyas cinctus Fab. They are of a beautiful pinkish-

white color, and have the limbs banded with black.

In the sub-family Corisina three species of Corisciis are

represented. Coriscus subcoleoptratus Kirby, a very com-

mon and curious insect, and formerly known as C. canaden-

sis Pro v., C. annulatus Reut, which is very rare, and C.

ferus Linn, rather common.
In the family PHYMATIDyE the sub-family Phymatina

is represented by that very common and curious insect Phy-

mata Wolffii Stal. Phymata erosa, which is quoted as com-

.

mon throughout the State of New Jersey, I have never found

here.

In the family TINGITID^ and sub-family Tingitina I

have Corythuca arquata Say. as one of the most common.
This species of Tingis is found on the butternut, and was at

one time known as Tingis juglandis Fitch, and Dr. Riley

found it on the white oak.
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Corythuca ciliata Say, formerly known as Tingis hyalina
H. Schf., is, I believe, the one so common on the button-

wood, Platanus. I have a species taken from the paper

mulberry Broussonetia and another species from Stophylea,

both new to me.

In the family ACANTHIDyE and sub-family CiMiciNA we
have Acanthia lectularia Linn., which is very abundant
and well distributed all over our city. In the family CAP-
SIDaE we are quite well represented. Plagiognathus ob-

scuriis Uhl. is very common. Episcopus ornatus Eeut is

quite rare; I have only taken about a dozen specimens.

Garganus fusiformis Say is rather common, and Hyaliodes

vitripennis Say is exceeding rare.

Capsus ater Linn, is also rare, but is conspicuous on ac-

count of its shinino- black color. Orthops scutellatus Uhl.

is very rare indeed ; I have only taken about half a dozen

specimens. ComptobrocMs grandis Uhl. is also very rare.

Poecilocapsus goniphorus Say. is very common ; this has

been known as P. dislocatus Say. and P. melaxanthus H.
Schf. P. lineatus Fabr. is more common than goniphorus,

and destroys a great variety of plants. Poeciloscytus basalts

Eeut., formerly known as P. sericeus Uhl., is also common.
Lygus pratensis Linn., which much resembles the last, is

exceedingly common; this was formerly known as L. lineo-

laris Pol. Beauv, and L. oblineatus Say. Calocoris rapidus

Say. is common, and was formerly known as C. midticolor

H. Schf. Neurocolpus nubilis Say. is very rare with us; I

have but three specimens representing it. Phytocoris ex-

imius Eeut. is also very rare, and a species of Phytocoris,

not determined, more common. Lopidea media Say. is very

rare, as is Resthenia insignis Say. Collaria meilleurii

Prov., which Uhler gives as Tracheloniiris meilleurii Prov.,

is quite rare. Leptopterna dolobrata Linn, is common
everywhere where there are grass and weeds. Miris offinis

Eeut., formerly known as M. instabilis Uhl., is not common.
Trigonotylus ruficornis Fall, is rare with us, making about

twenty species of CAPSID^^ taken here, which is probably

only about one-third of the species that occur with us.

OBSERVATIONS AT BOSSEKOP.:

The close connection between the Aurora and magnetism in-

duced Herr O. Baschin to accompany Dr. Brendel to Bossekop for

the purpose of observing this phenomenon. On January first of

this year they entered the Alten Fiord, at the end of which lies

Bossekop. It is built on the slope of one of the raised beaches so

common on the shores of the fiord and in the adjacent valleys.

An elevation of the shore amounting to 43 inches is said to have
taken place during the last fifty years, but the calculations are

not beyond suspicion. Dr. Brendel succeeded in obtaining pho-

tographs of different forms of the Aurora, the only ones at present

in existence. Violent magnetic disturbances have often been ob-

served during displays of the Northern Lights, and the close rela-

tion of these phenomena is further demonstrated by the fact that

the centres of the arcs of light lie on the magnetic meridian, and
that the corona, the most splendid form of Aurora, lies in the

magnetic zenith. The most remarkable disturbances took place

on February 14, accompanied by an unusually gorgeous di.-play

of the Aurora, when the magnetic declination was observed to

vary more than 12°— the greatest deviation ever noticed—
within eight minutes. At the same time the disturbances in

Europe and North America were so great that most of the self-

registering instruments were unable to record them. It is not

possible at present to determine with certainty the cause of these

striking phenomena, but it seems probable that the great sun-spot,

seventeen times as large as the surface of the earth, which was at

' From the Scottish Geographical Magazine.

the time visible even to the naked eye, was connected with the
disturbances mentioned.

The meteorological observations also presented much that was
interesting. The temperature on the west coast of Norway does
not fall nearly so low as might be expected in such high lati-

tudes. Even at the North Cape the mean of the coldest month is

only 33" F., whereas in West Greenland on the same latitude the
temperature sinks every winter to — 40°. As, however, the dis-

tance from the coast increases, the temperature falls rapidly. The
minimum observed at Gjesvar, near the North Cape, is — 3° F.

;

at Bossekop, 33 miles from the open sea, — 22° ; and at Karasjok,
further south but 130 miles from the coast, — 60°. Thus the in-

fluence of the Gulf Stream, which prevents the fiords from freez-

ing over, does not penetrate inland. The fall of snow in winter
is not very large at Bossekop, but also increases towards the in-

terior. In very cold weather the snow does not come down in

flakes, but takes the form of crystals of ice, which, having no
cohesion, are blown about by every puflf of wind.

The Lapps may be divided into two classes, — the very poor
fishermen of the coast and the nomadic Lapps of the mountains,
who often possess considerable property. Of late years a third

class has sprung up, which has settled in two inland places,

Karasjok and Kautokeino. At the beginning of March the Lapps
gather to a great fair at Bossekop, where many thousand ptarmi-

gan, several tons of reindeer flesh, besides butter and tongues,

change hands. Herr Baschin drove to Karasjok in a reindeer

sledge, a vehicle that requires a deal of management, in order to

inspect the dwellings of the Lapps settled there. The village is

situated on a stream of the same name, one of the headwaters of

the Tana, the second largest river of Norway, and contains about
200 inhabitants— all, with few exceptions, Lapps. Their dwell-

ings are conical tents, 13 to 16 feet in diameter, with openings at

the top to let out the smoke from the fire in the centre. Many
Lapps own 2,000 to 3,000 head of reindeer. These people are not
so powerful, intelligent, and honest as the Eskimo, and give the

Norwegian Government much trouble through their propensity to

steal reindeer. In Karasjok Herr Baschin found Balto and Ravna,
the two Lapps who accompanied Dr. Nansen on his journey across

Greenland, and on his voyage home he inspected that explorer's

new vessel, which is being built at Laurvig. It has a nearly

semi-circulac cross-section, and is rigged as a three-masted schooner.

It is of 350 tons register, and is constructed almost entirely of

German oak. A small engine will enable it to make six knots an
hour during calms.

LETTERS TO THE EDITOR.

#** Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his

communication will be furnished free to any correspondent.

The editor vjill be glad to publish any queries consonant with the character

of the journal.

Laboratory Teaching.

In a recent number of Science there appeared an excellent arti-

cle by Professor Chas. F. Mabery upon "Aims of Laboratory

Teaching," in which occurred the following sentence :
" Probably

the earliest attempt in this country to give systematic laboratory

instruction, to classes of any magnitude, was made in 1865 at the

Massachusetts Institute of Technology."'

Professor Mabery is surely in error upon this point, as such in-

struction had been given the students of the Rensselaer Polytechnic

Instituie for many years previous to the date quoted. Our present

laboratory, which is very complete and accommodates seventy-six

students at a time in analytical chemistry, was built in 1863, to

replace the one destroyed by fire in that year. Permit me to quote

from a letter just received from Professor James Hall, geologist

of the State of New York, who graduated from this institution

many years ago: " In regard to systematic laboratory instruction

in chemistry, I can only say that when I entered the Rensselaer

School in 1831 there were already laboratories fitted up for giving

systematic instruction in chemistry, and each student of the class
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was required to do laboratory work, and to prepare himself his

material and apparatus, to give each day during the course an

extemporaneous lecture, illustrated by experiments, and full ex-

planation of the phenomena and the laws governing thera. Every

student was well grounded in the principles and elements of the

science, and by a method of teaching never surpassed, if ever

equalled, by any other." William P. Mason.

Troy, N.T., July 29.
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AMONG THE PUBLISHERS.

The ninth annual issue of " The Year-Book of the Scientific

and Learned Societies of Great Britain and Ireland" has recently

Tseen issued by Charles Griffin & Co., Exeter Street, Strand, Lon-

don. The present issue gives a well-edited chronicle of the work

done during the past year by the learned societies of Great Britain

and Ireland, together with lists of the officers and a brief state-

ment of the history and purposes of the organizations. The lists

of the papers are quite complete, most of the society secretaries

having given the needed information, and make a showing of

scientific and literary activity with which we have as yet but little

to compare in America. Tbe hand-book is well made for its pur-

pose, and would prove an excellent book of reference in American

libraries.

— A vigorous statement of the scientific principles upon which

the treatment of criminals should be based will open The Popular

Science Monthly for August. It is by Professor Edward S. Morse,

who takes as his title " Natural Selection and Crime." The War-
fare of Science papers, by Dr. Andrew D. White, will be continued

with a chapter on " Geography," in which are given the various

mythological and theological ideas concerning the form of the

earth and the proper mode of representing it that have prevailed

in ancient and mediaeval times. " The Manufacture of Boots and

Shoes" wiU be described by George A. Rich. This is one of the

illustrated series of Articles on American Industries, and, in both

the text and the pictures, tells a story of wonderful progress. An
ethical study on "Veracity," by Herbert Spencer, will be among
the contents.

— The Geographical Society of Germany will shortly publish a

volume commemorative of the four-hundredth anniversary of the

discovery of America by Columbus, which will, it is said, be one

of the most elaborate publications ever issued by the society. Dr.

Konrad Kretschmer, the editor of the forthcoming work, has

visited all the principal libraries of Italy in search of material, and
has had access to many rare manuscripts hitherto unused. The
memorial volume will contain forty five maps relating to the dis-

covery of America, thirty-one of which are said to have never

been published. Emperor William has contributed 15,000 marks

Reading Matter Notices.

Eipans Tabules cure hives.

Ripans Tabules cure dyspepsia.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

month, and consists entirely of original ar-

ticles on entomolog5', with a department for

advertisements. All members may use this

department free of cost for advertisements

relating to entomology.
The Society consists of about 450 members

in all countries of the world.

The new volume began April 1, 1893. The
numbers already issued will be sent to new
members.
For information address Mr. Feitz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

NEO-DARWINISM AND NEO-LAMARCKISM.

By LESTE-; F. 'WARD.

Annual address of the President of the Biological
.Society of Washington delivered Jan. 84, 1891. A
historical and critical review of modern scientific

thought relative to heredity, and especially to the
problem of the transmission of acquired characters,
The following are the several heads involved in the

. discussion Status of the Problem. Lamarckism.
Darwinism, Acquired Characters, Theories of He-
redity, Views of Mr. Galton, Teachings of Professor
Weisinann, A Critique of Weismann, Neo-Darwin-
ism, Neo-Lamarckism, the American "School," Ap-
plication to the Human Race. In so far as views
are expressed they are in the main in line with the
general current of American thought, and opposed
to the extreme doctrine of the non-transmissibility
of acquired characters.

Exchanges.
[Freeof charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist going out of business has quantity of

finely-mounted specimens of North American birds,

mammals and reptiles and skits of birds for sale,

including a full local collection of bird skins, show-
ing some great variations of species: also quantity
of skulls with horns of deer and mountain sheep,

and mounted heads o£ same. Will give good ex-

change for Hawk Eye camera with outfit. Apply
quickly to J. R, Thurston, S65 Yonge St., Toronto,
Canada.

For exchange.—A fine thirteen-keyed flute in leather

covered case, for a photograph camera suitable for mak-
ing lantern slides. Flute cost $27, and is nearly new.

U. O. COX, Mankato, Minn.

To exchange ; Experiment Station bulletins and
reports tor bulletins and reports not in my file. 1

will send list of what I have for exchange. P. H.
ROLFS, Lake City, Florida.

Finished specimens of all colors of Vermont marble for

fine fossils or crystals. Will be given only for valuable

specimens because of the cost of polishing. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of " American State

Papers Bearing on Sunday Legislation," i8gi, S2.50,new
and unused, for ''The Sabbath," by Harmon Kingsbury,

1840; "The Sabbath," by A. A. Phelps, 1842; " History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1859; " Humorous Phases of

the Law," by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,

etc. If preferred, I will sell "American State Papers,"
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, 111.

Price, postpaid, 25 cents.

N. D. C. , 874 Broadway, N. Y.

SCIENCE CLUBBING RATES.
10^ DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding $10, counting

. each at its full price.

N. D. C. HODGES, 874 Broadway, N. t.

For Sale or Exchange for books a complete private

chemical laboratory outfit. Includes large Becker bal-

ance (zoog. to i-iomg.), platinum dishes and crucibles,

agate motors, glass-blowing apparatus, etc. For sale in

part or whole. Also complete file of SitliJnan-s Journal,
1862-1885 (62-71 bound^; Smithsonian Reports, 1854-1883;

U. S. Coast Survey. 1854-186(3. Full particulars to en-

quirers. F. GARDINER, JR., Pomfret, Conn.

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:

Wilson's "American Ornithology," 3 vols.; Coues' "Birds

of the Northwest" and " Birds of the Colorado Valley,"

2 vols.; Minot's "Land and Game Birds of New Eng-
land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
Isound in 2 vols., morocco; and a complete set of the

Reports of the Arkansas Geological Survey, Please give

editions and dates in corresponding. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

To exchange Wright's " Ice Age in North America '

nd Le Conte's "Elements of Geology" (Copyright 1882

"by A R.Wallace, "Origin of Species.'

scent of Man," by Darwin, "Man'
Hu.xley, "Mental Evolution in Am

:s, "Pre-Adamites,'' by Winchell. Ni

ept latest editions, and books in gooc

,
Brown, Jr., Vanderbilt University

for "D
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towards the expenses of publication, etc., and the work will un-

doubtedly be a most valuable contribution to the early history of

America. It is expected that it will leave the government print-

ing office early in August.

— In a capital address on " tooth culture,"' delivered at the an-

nual meeting of the Eastern Counties Branch of the British Dental

Association, and printed in Lancet, Sir James Crichton-Browne

referred to a change which has taken place in bread, as one of the

causes of the increase of dental caries. So far as England is con-

cerned, this is essentially an age of white bread and fine flour,

and it is an a?e therefore in which we are no longer partaking, to

anything like the same amount that our ancestors did, of the bran

or husky parts of wheat, and so are deprived to a large degree of

-a chemical element which they contain— namely, fluorine. The
late Dr. George Wilson showed that fluorine is more widely dis-

tributed in nature than was before his time supposed, but still, as

.he pointed out, it is but sparingly present where it does occur, and

the only channels by which it can apparently find its way into the
animal economy are through the siliceous stems of grasses and
the outer husks of grain, in which it exists in comparative abun-
dance. Analysis has proved that the enamel of the teeth contains
more fluorine, in the form of fluoride of calcium, thgn any other
part of the body, and fluorine might, indeed, be regarded as the
characteristic chemical constituent of this structure, the hardest
of all animal tissue, and containing 95 5 per cent of salts, against

73 per cent in the dentine. As this is so, it is clear that a supply
of fluorine, wdiile the development of the teeth is proceeding, is

essential to the proper formation of the enamel, and that any de-

ficiency in this respect must result in thin and inferior enamel.
Sir James Criohton-Brpwne thinks it well worthy of con.sideration

whether the reintroduction into our diet of a supply of fluorine in

some suitable natural form— and what form, he asks, can be
more suitable than that in which it exists in the pellicles of oru-

grain stuffs?— might not do something to fortify the teeth of the
next generation.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the» extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.
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RICECULTURE INJAPAN, MEXICO, AND THE UNITED
STATES FROM THE HYGIENIC POINT OP VIEW.'

BY ALBERT S. ASHMEAD, M.D.

One of the most important problems to be solved by the

Japanese medical profession is the application of a rational

and efficient hygiene to the culture of rice. This culture

lies, so to speak, at the very foundation of Japanese life.

When the rice crop is abundant Japan is well fed, healthy,

and content; when it fails, Japan droops and starves. Japan

almost lives on rice, and, consequently, a considerable part

of its population in employed in the culture of rice. This

large fraction of the people, at least, is exposed to all the

dangers which arise from a careless, imprudent, or slovenly

system of cultivation, and the dangers, as every one knows,

are very great, and, as every one knows, also, little is done

in Japan to obviate them.

Rice culture is a watery business. Almost the whole

population of Japan forms around its island a fringe, fifteen

miles deep, leaving the interior a comparative desert. This

fringe is exceedingly populous. From one town to the other

you find scattered along the roads innumerable houses, so

that it is impossible for a stranger to say where one village

begins and the other ends; they dovetail into one another,

as it were. In the interior the rare population is concerned

with silk, lacquer, pottery, etc.; but in this fringe there is

scarcely anything but rice culture. The sea washes, pene-

trates, at times partly covers by its tides, the coast-land, and

furnishes the constant dampness necessary for the growth of

rice. The sea takes away multitudinous parcels of the rice

coast by forming swamps; and sometimes seems to be intent

on compensation by giving something of its own; thus, for

instance, a portion of the city of Tokio, now inhabited by

120,000 people, and which 200 years ago was under water,

may be considered as a gift of the ocean.

The traveller in Japan is forcibly reminded of the cities of

Egypt, perched upon their elevated seats during the overflow

of their grand river. Here the inundation is an artificial

one; the waters of the innumerable swamps formed, either

by the sea or by the rivers, have been directed into the rice

fields all around the villages, and the latter appear like

islands. Even when the time of the flooding is ended,

shallow marshes remain everywhere, for the drainage is im-

perfect, to say the least. The stork, the king of the swamps,

is the national bird of Japan, semi-sacred, and, in olden

times, Mikados and Tycoons alone were allowed to eat of it.

We must also, in an article on rice culture in Japan, take

into account the exuberant canal system of that country.

The trafB.c of the countivy is almost all on the canals, which

join one river to the other, and form a network of filthy

water over the whole extent of the densely populated zone.

I said of filthy water, for it contains all the surface drainage

of the large cities. Garbage °
is continually, or rather sys-

tematically, thrown into the deep, elaboratelj- built, stone gut-

' Communicated to the Sel-I-Kwai, or Society for the Advancement of Medi-

cal Science In Japan.
2 However it must not be forgotten that garbage in Japan is of a more simple

and less lurid kind than ours; it consists chiefly of the refuse of fish and vege-

table diet; no meat bones, no stale bread or other characteristics of our own
garbage.

ters in which there is a perpetual flow of water, so that even

a regular eel fishery goes on in them. These gutters do the

work of our scavengers, without any cost to the city ; they

carry the city filth into the canals, and from the canals not

only to the sea but also into the rice fields. A river is no-

where allowed to pass without paying toll in the form of

public service; it enters into the sea only after it has washed

the cities which it met in its course. On its surface it carries

still more filth, if possible, than in its waters, for the con-

tents of all the public closets, in the streets and in the houses,

are daily carted to some boats and brought to the rice fields,

to serve as manure. There, at the rice field, the liquid ma-

nure is preserved in tanks until the proper time has come for

using it, after the drainage of the plantation, when the far-

mer feeds the growing plant by pouring over its roots with

a dipper. The solid part is applied to the soil before the

planting.

From all this it appears that the culture of rice in Japan

is naturally a thorn in the side of the medical profession.

The first evil resulting from this occupation in Japan is

impaludism, which is exceedingly frequent in all the rice

plains until the monsoons of the spring and the autumn
sweep away most of the paludic emanations.

Typhoid fever and its complications, together with other

pernicious types, and the diseases caused by the distoma are

due to the infection of drinking water by their deleterious

system of manuring and draining.

It has occurred to several leprologists that there may be a

connection between lepra and impaludism. It is a fact that

the more malarious the situation of a sea-coast the greater

is the number of lepers there. Moreover, it may be consid-

ered as a significant fact, that the first outbreak of leprosy is,

in a large number of cases, in China as well as in Japan,

preceded by one or several attacks of paludic fevers. It has

even been suggested that the origin of leprosy might be in

the malarious mud through which the rice laborers are con-

tinually wading. So much for Japan.

The situation in Mexico, a country allied with Japan in

many ways, in climate, in constitution of inhabitants, irri-

gation system, etc., is aptly described by Dr. Nazario Lomas,

member of the Board of Health of the State of Morelos,

Director of the General Hospital, Cuernavaca (Morelos),

Mexico. His paper on the subject was read in Kansas City

(United States) before the American Public Health Associa-

tion, Oct., 1891. I give here the essential part of it: "Dur-

ing the last five yea,rs the cultivation of rice by irrigation

has become one of the chief elements of the prosperity of

this State (Morelos, Mexico). In course of these five years

we have seen the plantations increasing rapidly, while a

corresponding deterioration was observed in the salubrity of

neighboring towns. And how could it be otherwise, seeing

that the rice swamps are exposed to a mean temperature of

33 degrees centigrade in summer and 28 degrees in winter?

"I think I need not here enter into any details about the

cultivation of rice; in a general way, quite sufficient for my
purpose, every one is acquainted with this subject. Let me
only remind the reader that there are two systems of culti-

vation: dry (on hills), and by irrigation. The latter has

two sub-divisions, irrigation by current and irrigation by

flooding.
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"The sytem of irrigation by flood, which, happily, we do

not know as yet in the State of Morelos, but which is likely

enough to be introduced by and by, as the rice culture pro-

gresses, is the worst of all. It is this system especially that

is meant when competent authorities denounce the cultiva-

tion of rice as homicidal, declare its history to be one of

blood, and contend that every sixteen hectolitres of rice are

bought at the price of one man's life. Tlys form of irriga-

tion is said by experienced men to combine in the most ef-

fective manner all the evils of the very worst of sweet-water

swamps.

"The rice cultivated under the current system, now gener-

ally adopted in this State, is irrigated from February to Sep-

tember by means of currents, renewed according to the

necessities of the plant, but generally continuous. Now as

perfect slopes are rare, the drainage is rarely, if ever, com-

plete, so that every field of any considerable extent presents

hollows ready to receive swamps. Moreover, the want of

canals and drains, or their imperfection, is cause that at the

points of entrance and exit the irrigation water diffuses itself

in lagoons. But supposing even this system to be carried

out in the most perfect manner, without any flaw, there re-

mains still the evaporation, on an immense surface, from a

soil exceedingly rich in organic matter. The harvest begins

in September. It leaves on the ground, more or less damp
and swampy, a large quantity of vegetable detritus, whose

decomposition fills the air with most pernicious, because ever

renewed, poison.

"As to the dry system, which is used on hill-sides, I am
not practically acquainted with it. Of course it is not as

lunhealthy as the two others, but then it is less productive.

"Now, if once we have created in our midst this class of

artificial morasses, with a large superficial extension, we
find safely established among us the paludic fevers and all

classes of gastro-intestinal affections. These are always

endemic in the districts where rice is cultivated.

" Each progress of the rice culture is followed by a corres-

pondent advantage gained by the fever. More than fifty

per cent of the field-hands are attacked by it. It appears

under all its forms, but mostly under those of daily intermit-

tent, tertiary, and continuous fever; in the first two cases it

is accompanied almost at the onset with swelling and hard-

mess of the spleen, and very frequently of the liver. It is to

be observed that the continuous or remittent fevers do not

:at once appear as such, they are usually preceded by two or

three attacks of daily intermittent fever, whose duration

gradually increases until the disease becomes continuous or

remittent. Notwithstanding its paludic nature, this fever

is not amenable to any form of quinine. Neuralgia, espe-

cially in the form of trigeminus, urticaria, and purple spots,

is very frequent. Pneumonia becomes here an epidemic,

and is cured, or very favorably influenced, by the use of salts

of quinine: this observation is continually made in the

battalions which come from the south. The day-laborers

who come down from the central table-land and the Valley

of Mexico are almost invariably affected with cachexia on

their arrival.

"I think this is the place to give a few details concerning

the physical geography of the State of Morelos. It forms

an inclined plane from north to south. Its highest parts

are 2,000 metres, and the lowest 500 to 650 metres above

the level of the sea. The prevailing winds by day are from

south to north, by night from north to south.

"There is an abundance of water, both from springs and

rivers; the former is sweet, the latter sweet and salt.

"The course of the waters is naturally opposed to the forma-

tion of lagoons or swamps, and the climate must have been

very healthy in former times.

"It is in the lower part of theState that the rice is cultivated.

It grows there in company with the sugar-cane, another

cause of paludism.

"The hygienic measures which the State Board of Health

submitted to the approbation of the government, through my
initiative, are as follows: —

" 1. The cultivation of rice by the flooding system is, in no
case, to be allowed, even as a trial.

"2. No new rice plantation shall be established, without a

license from the government, for the granting of which, the

Board of Health is to be consulted, the State engineer to be

a member of such Board. The Board will appoint a com-

mittee to study the subject, composed of one of its members
residing in Cuernavaca, a physician from the rice districts,

who may be a corresponding member of the Board, and of

the State engineer.

"3. If the ground, in which it is proposed to cultivate rice,

is situated to the south or north of any village or town, and
distant therefrom less than 3,000 metres, the petition shall

be at once rejected, unless, in the opinion of the health ex-

perts, not less than three in number, the three being unani-

,

mous, an intervening hill, or forest, or other such natural

feature, removes the danger.

"4. Any rice-planter who shall commence his harvest with

the ground in a soaked condition, if such condition is due to

bad management or carelessness, the waters not having been

removed in due season, shall be liable to a fine of not less

than $50, the amount to be fixed in consultation with the

governor, and to be deposited with the funds of the State.

" 5. The cultivation shall be suspended on any plantation,

in which, in the opinion of the engineer of the Board, the

irrigation waters form swamps or lagoons, either at the en-

trance or at the outlet. Once these defects removed, the

permission to cultivate may be renewed.
" 6. Any person may denounce before the Board, or its cor-

respondents in the district, any defects in the irrigation or

cultivation, which may cause the formation of swamps.
"7. Whenever the rice is beaten down by strong winds,

hail-storms, etc., it must at once be cut, and especially if it

is in the water.

"8. The laborers employed in the rice culture will begin

work after sunrise, and will leave the fields before sunset.

" 9. The overseers will, under no circumstances, allow the

wives of the laborers to bring them their meals or visit them
in the fields. This prohibition applies with still better reason

to children.

" 10. The owners and administrators of rice plantations,

who have the well-being of their laborers at heart, may apply

to the State Board of Health and obtain from it a pamphlet

setting forth the rules to be observed for the prevention and
cure of paludic fever."

There is a large rice culture in the United States also.

How large is shown by the following numbers, which I

have obtained from the U. S. Department of Agriculture.

In 1879 the census data for the crop were as follows:—
Pounds.

South Carolina . . . 52,077.515

Georgia 25,369,687

Louisiana .... 23,188,311

All other States .... 9,495,860

Total 110,131,373
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Estimates by State Commissioners of Agriculture are avail-

able for recent years for South Carolina and Louisiana. The
figures of production for the last three years at hand are:—

South Carolina. Louisiana.

1888 67,752,374 51,414,909

1889 93,143,508 63,330,897

1890 68,091,944

The production for Louisiana for 1890 is given at about

1,000,000 barrels of rough rice.

The largest cultivator of rice in the United States is proba-

bly Col. John Screven of Savannah, Ga. It is to the kind

ness of this gentleman that I am indebted for the following

information, relating to the rice culture in Georgia and
the Carolinas (I leave Louisiana entirely out because the

situation there is complicated by the presence of the sugar-

cane culture).

"There are only two systems: tidewater, and inland or

back-water culture. In the latter system, the water is de-

rived from swamp or still-water reservoirs, formed by bank-

ing in the water of swamps and so retaining it convenient

for the irrigation of adjacent fields. The culture of such

fields is practically the same as in tide-water culture, the

water being applied and removed at pleasure, provided the

reservoirs or back-waters are sufficiently supplied, as may
not be the case in seasons of drought. In the former, or

tide-water system, a want of water-supply can scarcely occur,

certainly not at the periods of spring tides, on which the

system of irrigation is commonly based.

" The tidal lands lie in the deltas of the rivers and in

their natural state are subject to overflow, certainly in the

spring-tides, and being extremely level may be covered by
'great tides" to a depth to hide summits. As these lands

contract and settle under drainage and cultivation, this ad-

vantage is increased after they are taken in.

"They are embanked sufficiently to keep out the highest

tides, and water gates, called "trunks," are laid, so as to

admit or discharge the water, as the tides rise or fall. At
these gates the drainage fall is from four to five feet in the

Savannah River, where the mean tide-fall is about six and

a half feet. The average drainage of the fields, however,

will not exceed three and a half feet. To make the drainage

as complete as possible, main ditches, say six feet wide by

four feet deep, are dug around the fields, which are again

subdivided by minor ditches, 2 feet wide by three feet deep,

called quarter drains, cut parallel about seventy-five feet

apart. This ditch system is not all-important for irrigation.

It combines greater value in the rapid and thorough drain-

age it affords; for rice is an amphibious plant, and while irri-

gation is very necessary to its successful growth, good drain-

age, the more rapid the better, is equally necessary, for rea-

sons which need not be stated here, as we have to consider

only its hygienic value."

I had addressed to Col. Screven a number of questions

relating to this subject. I give them here with the answers

I received.

1. Which is the least dangerous of the difl'erent systems

of irrigation ? Answer. The tide-water system, because the

water is not taken from stagnant reservoirs, and may be

oftener changed.

2. What is the system of manuring generally adopted,

are human excrements used ? Answer. Commercial fertil-

izers are more commonly used— human excrements never.

1 This is the almanac term for tUe high spring tides raised by the union of

new or full and perigee moon — not storm-tides.

3. What means are used to prevent the contamination of

drinking water? Answer. Water from wells, sometimes
artesian, is used, very commonly wafer drawn directly from
the river, which, by the more careful, is cleared by settling,

or is filtered.

4. Whatseasonsaremost unwholesome for the cultivators ?

Answer. The summer and ante-frost autumnal months,
commencing with July and the harvest flow, and especially

after that flow is removed, say, from August 15, when it is

cast off for the harvest, and the water-growth, animal, and
vegetal exposed to the sun and decay.

5. Do the hands live in the immediate neighborhood of the

plantations or, perhaps, on higher ground? Answer. Either,

as convenience dictates, or on the plantation itself. Very
often higher grounds are more unwholesome than the level

of the rice-fields. Settlements close to the river-shore, where
the tides move the atmosphere, and the winds are least im-

peded, are often the most healthy. High grounds overlook-

ing rice-fields, and not well shielded from them by vegeta-

tion, are considered most unwholesome. It should be stated

that the cultivators (laborers) in the rice-fields are negroes,

who are constitutionally less liable to fevers than whites.

Ordinarily, the white residents of rice fields abandon them
from May 1 until frost the following autumn.

6. What system is used to dry the ground ? Answer.

The drainage method already described. The rice-fields are-

never pondy or muddy when properly drained. During the

dry stages, they admit the plow, harrow, toothed roller, drill,,

or any other appropriate agricultural implement, and are

sometimes even dusty, when stirred.

7. What is done to prevent the formation of swamps or

lagoons ? Answer. Effective drainage.

8. Is anything done to prevent infection from the rotting

crops which have been beaten down by storms ? Answer.

When drainage is efi^ective, serious infection is not likely to

occur from crops beaten down by storms.

9. Are laborers permitted to work in the rice-fields before

sunrise and after sunset ? Answer. The most dangerous

time to laborers is in the harvest, when the hot suns raise

noxious effluvia in the fields from decaying water vegeta-

tion and animalculse. At such times the laborers (negroes)

seek their work in the early morning before sunrise, so as

to complete their tasks before afternoon, when the sun is

most oppressive. They fear the sun more than malaria.

10. What means are taken to obviate malarial and typhoid

fevers ? Answer. None specially ; incidentally such drain-

age as is necessary to successful rice culture Drainage and

good health are as interdependent as drainage and good hus-

bandry. As for typhoid fever, it is unknoum in the rice-

fields, even among whites. Filth diseases are rare. If by

"malarial fevers" is meant fevers other than those from

paludal (marsh) causes, I venture to assert that in the rice-

fields, and on the southern Atlantic coast generally, there is

marked absence of them, and where fevers prevail from

paludal (marsh) causes (bilious fevers ?) typhoid fever will

not originate. It is a notable fact, that typhoid fever was

unknown in the city of Savannah before 1861.

In conclusion, I will in a few words give such advice to

Japanese sanitarians as is clearly suggested by the preceding

facts. 1. First of all, there is one thing that must be done if

the culture is not to remain what it is now, a public calamity

;

the immunditse must be kept out of the water. I should ad-

vocate the use of artificial manures, —bone phosphates and

American fertilizers. Thus the general infection of drinking-

water with typhoid, cholera, and other germs, would cease.
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3. It would be worth while, perhaps, if a trial was made
to obtain negro labor for the rice plantations. The negro is

proof ag'ainst malarious influences in a considerable measiA.re.

Might not colored laborers be imported from Georgia and
the Oarolinas ?

CURRENT NOTES ON ANTHROPOLOGY. — XI.

[Edited by D. G. Brinton, M.D.. LL.D.]

Canadian Archaeology.

Under the efficient superintendence of Mr. David Boyle,

curator, the archaeological collection of the Canadian Insti-

tute, Toronto, has grown to be the largest m existence, illus-

trating the prehistoric condition of man in the province of

Ontario. His excellent reports, which have appeared an-

nually since 1887, describe with great accuracy and sufficient

fullness the yearly accessions to the collection of antiquities.

Objects which can properly be called palseolithic have not

yet been found in Canada. This is the opinion of Mr.

Boyle as expressed in his last report. Of course, forms
simulating those of the old stone age occur, but this is not

conclusive. Stone is the principal material, and in its shap-

ing and dressing the Canadian Indians were not behind their

neighbors to the south. The collection also contains many
specimens of their pottery. It is well burned, ornamented
with designs in scroll and line, and some of the vases are

"almost classic in outline." The pipes, both stone and
clay, are a prominent feature in the reports, and evidently

were the objects of solicitous workmanship. Copper speci-

mens are by no means unusual, some being knives, others

spear-heads, with planges and sockets, others ornaments, as

beads, bracelets, etc. Examples in bone, shell, and horn are

also figured. About a hundred of the crania unearthed have
been examined. They indicate a people with moderately
dolichocephalic skulls, averaging a cranial index of 74.5.

It is to be hoped that the government of the Dominion
will continue to lend assistance to this creditable effort to

illustrate the archseology of Ontario.

The Question of the Basques.

As some readers of Science have manifested an interest in

the Basques, they will doubtless be pleased to learn that at

the next meeting of the French Association for the Advance-
ment of Science, to be held at Pau, from the 15th to the 22d
of September next, the Anthropological Section intends to

devote most of its energies to settling "La Question Basque."
According to an announcement of the President of the Sec-

tion, Dr. Magitot, the question is to be attacked on all four
sides: first, the history and origin of the Euskarian people;
next, their anthropological characters: third, their language;
and finally, their traditions and folk-lore. From such an
onset as this we may hope for some positive results.

Not much can be expected from a study of the language.
There is probably no other living idiom which has had its

vocabulary so completely foreignized as the Basque. At
the Congres Scientiflque International des Catholiques last

year, the Comte de Charency, who is a good authority on
the tongue, stated that at least nine-tenths of its words were
borrowed from the Latin and Romance languages, and then
proceeded to point out that a considerable percentage of the
remainder were Celtic, Greek, or Germanic in origin. There
is almost nothing left of the original Euskarian but its

gframmar; and this, it may be added in passing, shows no
relationship to that of either Ural-Altaic or American
tongues, in spite of various statements to the contrary.

On LeftHandedness.

Why are most people right-handed ? Why are a few
left handed ? These are questions which have puzzled all

physiologists who have attempted their solution. The vari-

ous theories put forward are compactly presented by Sir

Daniel Wilson in his recent work, "The Right Hand: Left-

Handedness " (London, 1891). His flaal conclusion is that

left-handedness is due to "an exceptional development of

the right hemisphere of the brain." But it must be acknowl-
edged that his evidence, consisting of a single autopsy, is

far from sufficient.

Sir Daniel calls attention to the fact that the forms of

some ancient stone implements prove that palaeolithic man
was sometimes left-handed, and distinctly was not ambidex-
trous, as some have maintained. He does not refer to De
Mortillet's tables in the Bull. Soc. D'Anthopologie, 1890,

which show that at that time in France the men averaged
more than twice as many left-handed individuals as at

present; and at certain localities, as at Chassey, on the upper
Rhone, the left handed were in the large majority.

In Sir Daniel's generally very thorough volume there are

but few references to this phenomenon in the lower animals,

and no mention of its occurrence in snails. It may, indeed,

sound liije a "bull," to talk of animals as left-handed who
have no hands, but the physiological phenomenon is plainly

present. It is shown in the direction in which they con-

struct the spiral of their shell. With the ordinary vine

snail this is from left to right; but once in about 3,000 times

it is from right to left. They are then known as sinistrorsa.

In the genus Partula far more frequent examples occur, and
indeed species have been named from this peculiarity. What-
everits cause, inmolluskand in man thesame law is operative.

The Mentone Cave-Burials.

Near Mentone, but on the Italian side of the frontier, there

are several caves in the cretaceous sea-cliffs, whose contents

have long attracted the lively attention of archaeologists.

Unluckily, they have been worked over so much that the

original stratification is no longer apparent; but throughout
the mass, flint chips and rude bone implements have been

abundantly found, of such a character that they have been

unanimously referred to palseolithic man, to that period of

his existence in western Europe which De Mortillet has
called Solutreen.

Thus far, all is harmony; but in this deposit, at various

depths, skeletons have been unearthed, and a lively discus-

sion ensued as to whether these should be considered also of

palaeolithic time, or of later date. This debate has been re-

newed by fresh discoveries of such remains in February last,

a good description of which, by Mr. A Vaughan Jennings,

appears in Natural Science for June. They are said to be
of unusual size, relics of men from six and a half to seven
feet tall; but it is well known how easily one is deceived in

measuring skeletons. With them were worked ornaments
of bone and shell, necklaces, and finely-chipped arrowheads.

These indications point conclusively to the fact of deliberate

interment at a period when mortuary ceremonies were definite

and solemn rites, and unquestionably, therefore, to neolithic

times. In spite of the depth at which they were found, per-

haps twenty-five feet below the modern level of the cave
floor, they must be accepted as endorsing De Mortillet's re-

jection of the human remains as palaeolithic.

Ethnology as Philosophy.

Among the most thoughtful writers on the meaning and
mission of ethnology must be named Dr. A. H. Post of



July 29, 1892.] SCIENCE. 61

Bremen. He is the author of several important works, and

an essay of his, on "Ethnological Jurisprudence," was

translated and published last year in the Monist, at Chicago.

In a recent number of the Globus he publishes some

"Ethnological Reflections," which are intended to set forth

the true position of ethnology with reference to other sci-

ences. He defines ethnology as " the natural history of so-

cial life," and he believes that the time will come when all

the so-called " social sciences " will be taught as its branches.

He points out with force that this will bring about a revolu-

tion in all traditional methods of education, for there is a

fundamental and irreconcilable antagonism between the

two methods. Natural science denies absolutely the free

will of man, the validity of a priori reasoning on any sub-

ject, the possibility of a " categorical imperative " in ethics,

the abstract truth of any doctrine of religion or morals, the

supremacy of any individual. All is an endless and un-

avoidable chain of cause and effect.

It appears to me that such a view of ethnology is true so

far as it relates to the growth of societies under natural sur-

roundings. The social unit is cribbed and confined by iron

laws, and its development is in a measure subject to these;

but in a measure only. It is even less true of the individual.

For to deny free-will to man not only leads at once into

logical contradictions of the grossest kind, but is contrary to

the soundest maxims of inductive philosophy. As John
Stuart Mill, whom no one will accuse of prejudice, pointed

out, we are certain of nothing so surely as of our own feel-

ings, and of these the strongest is that of our own individu-

ality, and of it as a free agent.

Dr. Post has here committed the same error as another

distinguished ethnologist, lately mentioned in these columns

{Science, June 3), that of seeking to- make ethnology syn-

thetic, when its study should be objective and analytic.

Where it leads him, his article curiously shows. On one

page he says that to the ethnologist no social condition is good

or bad, but merely present as a subject for study ; and on
the very next page he falls to bewailing the egotistic strife

in modern society as threatening the ruin of the social edi-

fice!

NOTES AND NEWS.

The next meeting the American Association for the Advance-

ment of Science, to be held in Rochester, N.Y., Aug. 17-24, will

be of unusual interest and importance, especially to the members
of the Section of Biology. At this meeting will be considered the

place of meeting for 1893, and consequently the attitude of the

associatiou toward the Columbian Exposition. But even of greater

importance to biologists will be the consideration and probably the

decision of the question of the division of the section into two, —
one for the botanists, and one for the zoologists. It is hoped, also,

that there will come up for discussion the report of the American
Branch of the International Committee on Biological Nomen-
olature. This report has nothing to do with the naming of

species, but will consider the terminology to be employed in an-

atomy, embryology, etc. In view of the matters of general in-

terest to the whole association, and those of vital interest to Section

F, it is expected that there will be a large attendance of botanists

and zoologists and a long list of papers to be presented before the

present section of biology.

— Bulletin No. 23 of the West Virginia Agricultural Experi-

ment Station, entitled " Illustrated Descriptive List of Weeds,"
contains a considerable amount of information in a condensed

form. It is written by Dr. C. F. Millspaugh, botanist of the sta-

tion. Illustrations of all the important families, as well as of a

number of species, enable one unfamiliar with the weeds to recog-

nize them. Short descriptions are given of each, with mention of

any special medicinal value they may possess as household reme-
dies. Some two hundred species are mentioned. One might
reasonably question the justice of considering the locust {Robinia

pseudaoacia), the honey locust {Gleditsehia triacanthos) , or the

wild hydrangea (Hydrangea arborescens) as weeds. The list

would naturally not be the same for all States, but it is a little

surprising not to find Potentilla norvegica mentioned. In south-

western Ohio, and doubtless other localities, whole fields have
been overrun by this plant, and it is much worse in this respect

than P. canadensis, whicli is mentioned in tlie Bulletin. A num-
ber of typographical errors show carelessness in proof-reading.

— At a meeting of the Paris Geographical Society on May 20,

according to The Scottish Geographical Magazine, M. Venukoflf

gave a sketch of the surveys executed in Russia during the year

1891. After referring to the exploration of the Black Sea con-

tinued by MM. Spindler, Andrussof, and Wrangell, of which an
account was given on page 154 of this volume, he turned to the

geodetic and topographical work executed in the Crimea, which
has been the means of ascertaining that the Roman Kosh (5,601

feet high) is the culminating point of the mountains of the penin-

sula, and not the Tchatyr Dagh (5,002 feet), as has hitherto been

supposed. The phenomena of terrestrial magnetism and the local

attractions of the mountains of the Crimea have also received at-

tention. Among the geodetic works produced is a large map of

the triangulation between Kishineff and Astrakhan, along the

parallel of 47° 30' N. This arc extends over nineteen degrees of

longitude. It is remarkable that this triangulation, though quite

independent, agrees exactly with that of the 52d parallel in regard

to the anomalies observed in the length of different degrees of

longitude (see vol. vii., p. 494). Between the same meridians the

differences of the lengths of degrees of longitude, as measured

geodetically and calculated astronomically, have always the same
sign.

— For several years the chemical division of the U. S. Depart-

ment of Agriculture, under H. W. Wiley, has been giving consid-

erable attention to the subject of adulterants, and in part seventh

of bulletin No. 13 is reported a series of investigations made on the

adulterations of tea, coffee, and cocoa preparations. The conclu-

sion reached is that teas are not now adulterated to so great an

extent as formerly, and that the adulterants used are, as a rule,

not such as may be considered prejudicial to health. In the case

of coffee the use of adulterants seems to be on the increase. Of

the samples of ground coffee examined, 90 per cent were found

to be adulterated in some way, some of them containing no coffee

whatever. Chicory is largely used as an adulterant of coffee, as

well as wheat, rye, corn, peas, acorns, molasses, etc. Not only is

ground coffee adulterated, but numerous imitations of unground

coffee are on the market, a few imitating green coffee, but the

larger number intended to be mixed with roasted coffees. The

following description of some of them is taken from the bulletin

:

" 8,951. Coffee pellets, molded, but not in the form of coffee beans.

When mixed with ground coffee would escape the notice of the

purchaser, also probably in mixture with whole coffee. Compo-

sition; wheat flour and bran, rye also probably present. Manu-
factured by the Clark Coffee Company, oflSce 156 State Street,

Boston; factory, Roxbury, Mass. Price, 6 cents per pound, orSj

cents in 10-barrel lots. The manufactmrers claim that an addi-

tion of 33 per cent of these ' pellets ' to genuine coffee will make
' an equal drink to the straight goods.' The manufacturers,

after making extravagant claims for their product, state, with

evident intention to further a fraud, that ' it is uniform in color,

and can be furnished with any desired color of roast.' 8,955.

Imitation coffee beans. Composed of wheat flour, light roast.

Manufactm-ed by the Swedish Coffee Company, New York, 8,956.

Similar to 8,955, and of the same manufacture. Composition;

wheat flour and probably saw-dust. Dark roast; two kinds of

berries. 8,957. Imitation coffee beans. Composition; wheat

flour. Manufactured by L. H. Hall, 1,017 ChestnutStreet, Phila-

delphia, Pa." Another method of sophisticating coffee is to treat

it for the manufacture of coffee extract, after which the grains

are roasted a second time, with the addition of a little sugar to

cover the berries with a deceptive glazing.
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MODERN BOTANY.'

BY CHARLES R. BARNES, PROFESSOR OF BOTANY IN THE UNIVERSITT

OF WISCONSIN.

I VENTURE to say that the ideas conjured up by the words
"botany" and "botanists" in the minds of those of you
whose school days ceased anywhere from fifteen to twenty
years ago, or perhaps even at a later date, will be one which
is very widely different from the ideas that those words
ought to bring up. To most people the word " botany " re-

calls something which chiefly means the collecting of flow-

ering plants in the spring; pulling flowers to pieces in an
endeavor, too often a vain endeavor, to find out a long, hard
name for the plant; an endeavor which is often vain unless

they have acquired the very useful trick of looking in the

index for the common name. The word " botanist" brings

to mind a sort of harmless crank who spends most of his

time in wandering about fields and woods and poking into

swamps and bringing home arms full or boxes full of plants;

perchance drying them and preserving them. Yet these two
ideas are so extremely foreign to the subject of botany as it

is thought of to-day, that I venture to present to you some
hints of what modern botany is, and particularly what mod-
ern botany is on its economic side. The study that I have
indicated as being the common one is the study of a part

only of botany ; one to be sure which is not without its value;

but it is only the most elementary part of the subject. It

was very natural that when people began, in the revival of

learning, and at the close of the middle ages, to study plants,

they should first turn their attention to the plants which
were nearest at hand, and to those plants which attracted

their attention most readily on account of their size. So we
find that the early studies of plants are almost exclusively

an attempt to describe and classify; at first simply to de-

scribe the plants which one found about him; later to ascer-

tain what the relations of these plants to each other were.

> An address delivered before the State Agricultural Society of Wisconsin,
Feb. 1, 1892 ; stenographlcally reported and published by permission of the
secretary In advance of the volume of Proceedings for the year.

From that day until the present this study and classification

of the higher plants has been almost the only subject to

which any very great attention has been given. In our own
country the people who came toil, if they had had any train-

ing at all in botany, had been impressed with the importance
of the same ideas. They had come to a new country. It

was their first duty to make known to those abroad who were
studying plants, what the flora of this country was ; and, from
the year 1750 on, collections of great number and often of

considerable value went across the water.

From 1750 to late in the present century little attention

was given to any other department of botany; and it is only

within the last ten or fifteen years that descriptive botany
has had any competitors for favor. In Germany, however,
the matter is widely different; it has been a much longer

time since systematic botany, the study of plants as far as

their classification is concerned, was the only topic which
attracted attention. The reason of this is perfectly evident.

People exhausted the subject to a certain degree in that coun-

try, and they then naturally turned their attention to some
other phase of plant study. Germany and France stand far

in advance of this country to-day in the investigations which
their botanists have pursued, solely because of the longer

time during which they have been at work, and the greater

amount of time which each investigator is able to give to his

own special subject.

But students nowadays are not expected to collect flowers

and find out their names and then congratulate themselves

that they have studied botany. They are put to work with

the microscope to see the very minutest arrangement of the

complicated machinery of plants. They are set to work with

the pencil to delineate these arrangements; to record their

observation in a way Which appeals at once to the eye, with-

out the intervention of words; and, in spite of the repeated

assertion that they cannot draw, they are told to do the very

thing which they cannot do until they have learned how to

do it. They are asked to equip themselves with chemical

and physical knowledge, in order that they may be able to

study this machinery in action ; and when they have attained

a sufficient knowledge of other sciences, then, and then only,

can they expect to unravel some of the mysteries of plant

life, in many ways the least mysterious of organic things.

Now, what is the object and purpose of such training as

this ? First, it is to develop skill of eye, hand, and brain.

It is to bring to them something of those qualities to which

the essayist of the evening alluded. It is to enable them to

see in the material things around them something more than

bits of matter. It is to enable them to gain that bi-eadth of

comprehension and grasp of intellect which it is desirable

that every educated man should attain. I hope, therefore,

that the members of this society will use their utmost en-

deavor to have this sort of vital and vitalizing study com-
menced in the schools below the college and university; in

what we may call the primary schools as contrasted with the

secondary ones. Most of the high schools in the State to-day,

I am sorry to say, are studying this subject in the same way
in which it was studied twenty-five years ago, and they are

doing this work partly because they have had no pull from

higher schools to lift them to a higher level, and partly be-

cause they know no better way.

On its economic side this sort of training has its chief

value, and it is that, I take it, in which the members of this

society are mainly interested. Let me select a few topics

from the very great number at my disposal in order to illus-

trate to you, if I can, just what the economic bearing of this
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science is; just what we may expect from it; just what we
have a right to demand from it.

Take the single topic of the culture of plants. In how far

has that beea exhausted ? How much do we really know
about the reasonableness of our modes of cultivation ? How
much do we know about the effect of other modes of culti-

vation than those which have been in vogue for fifty, or one

hundred, or hundreds of years ? One suggestion in this direc-

tion may suffice as an illustration. If any man should sow
Indian corn in the same way that he sows wheat, with the

expectation of obtaining any crop of grain from it, we should

almost consider him an idiot. And yet I wonder whether

it is very much less idiotic to sow wheat in the way that we
do, with tlie expectation of attaining the best results possible

from this as a grain crop. I do not say that we do not get

a crop, often a good crop. A magnificent one, as compared
with what we have ever had, has been raised in the past year

;

but who knows whether the cultivation of wheat in some-

thing the same way in which Indian corn is cultivated, that

is, by giving it a much greater range for obtaining its nour-

ishment, and better advantages of light and air, would not

increase the yield by a very large percentage ? Indeed,

there have been some experiments, on not a very small scale,

which would seem to indicate that there are possibilities

in this direction which we have not yet even attempted to

ascertain.

You hear a great deal from our own university experi-

ment station about the food of animals; and Professor Henry
is constantly experimenting to ascertain just what are the

best foods to produce a given result with a given animal.

He has endeavored to ascertain something of the effect of

different rations upon the bones, upon the muscles, upon the

fat of various animals. Why should we not have some ex-

periments carried on in regard to the food of plants ? Does

anybody know what the effect of a given ration of food for

a plant will be ? So far as I can recollect, experiments on
what we may designate as feeding plants, have been carried

on to a very limited extent. We have endeavored to ascer-

tain particularly where plants obtain their nitrogen; and for

the last twenty-five years, almost, this question has been one

under experiment and under discussion. I suppose that

many of you know something of the prolonged experiment

which has been carried on at Rothamstead ; and perhaps

some of you know of the recent experiments of Hellriegel

and Wilfarth, and Frank, men who are endeavoring to find

out whether plants, when kept in very vigorous condition,

can obtain nitrogen from the air, or whether it is absolutely

necessary to get it from compounds in the soil. Here is a

problem which has been attacked in the way these other

questions ought to be attacked, and in the very way in which

we may expect a solution of these thousands of other problems

in regard to feeding plants. The most recent experiments

in regard to this source of nitrogen for plants make it quite

possible that when plants are in a very vigorous and thrifty

condition they are then able to fix the free nitrogen of the

air; and that when they are not at their highest notch of

vigor, they are then able to get their supply of nitrogen

only from nitrogenous compounds in the soil. On this very

point we have some recent experiments that perhaps would
interest you ; and, bear in mind, I am only mentioning these

as illustrative. I am trying to show the necessity for such a

preparation in botanical study as will enable the men who
are most deeply and profoundly interested in this very study

to carry on some of those experiments that it seems so highly

desirable to carry on.

Only a few months ago a paper was published by two of

the men who have been experimenting longest on this matter

of nitrogen assimilation ; and they give some hints in regard

to the harvesting of those plants which produce large quan-

tities of nitrogenous material that may turn out to be of very

great money value. It has been found that the contents of

leaves of clover, so far as nitrogen was concerned, was very

much greater at the close of the day, or near the close of the

day, than it was in the morning or during the forenoon.

That is, during the day, especially on bright and sunny days,

the plants were able to manufacture large quantities of these

materials. Now one of the main things for which our clover

crop is grown is the large amount of nitrogenous materials

which it contains as compared with other fodders. It is

quite plain that if these results are correct, the harvesting of

such a crop as this near the close of the day is going to give

us a fodder whose money value is decidedly greater than that

of one harvested early in the day, before the plant has been

able to manufacture these substances; for in the course of the

night the large majority of them are utilized for the plant's

own growth, and are converted into other forms of material

which are less valuable as animal food.

But I cannot dwell upon that topic. Let me give you a

hint from another field. Perhaps if I should ask any of you

what is the purpose of the shade-trees along the streets of

our cities and villages the answer would be quite unanimous

that these trees were for shade and beauty ; and yet these

trees are not used for that purpose. At least nobody, I think,

would imagine that that was their use, if he passed along

the streets of our own city. He would think that the main
purpose of the best elms was to furnish adequate stays for

some electric pole or to support the telephone wires which

pass through them. He would suppose, if he saw the city force

making a street, that the chief purpose of the roots of the

trees was to be grubbed out of the way for the first curbstone

or sidewalk that the city wished to put along that way. If

one saw people trimming their shade-trees, he would think

that the main advantage of these was to afford an object les-

son as to how badly work could be done, and how much
injury could be inflicted upon an unoffending plant, appar-

ently with the intention of affording it early relief from its

sufferings by death. Our treatment of shade-trees in the

streets of cities and villages is one of the crying shames of

this day. Watch the " trimming " of street trees. Ignorant

laborers half chop and half break off the limb of a tree, and

leave the rough end exposed to wind and weather instead of

caring for the wound properly. We seem to think we have

no more duties towards that particular tree except toged rid

of a branch that may be a little bit in our way. We do the

very thing which will subject that tree to the greatest danger.

We oS'er the very best chance for the attack of parasitic ani-

mals and plants on that tree; as though our main purpose

was to destroy it, instead of our alleged intent, to trim it in

order to maintain and augment its beauty.

This naturally suggests the management of forests. Man-

agement of forests ? We hardly know of such a thing in

this country. We do not manage our forests. We simply

cut them down, and then are glad that the cutters can move
on to some other acre and cut it down in the same way. We
have made almost no provision in this country for maintain-

ing our supply of timber. People may say what they please

about the inexhaustibility of our forest resources. Those of

you who have given the subject any attention Know that it

is utter folly to say that our forest resources are inexhausti-

ble, or that they are not being exhausted at a most extrava-
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gant rate. Now meu trained in the knowledge of how plants

live and grow and behave have some basis on which they

can suggest ways of managing forests which will not only

yield all the timber that is needed at the present time, but

which will enable these forests to continue to yield such sup-

plies for an indefinite period of years. Forest management
is not unknown in other countries. We simply have trained

no men in this country to have any idea what forest man-
agement means.

And then we have the immense subject of diseases of

plants, and that is a study which seems to have attracted the

greatest attention at the present day. The division of vege-

table pathology at the Department of Agriculture at Wash-
ington is receiving a vast deal more attention than the divi-

sion of forestry, and yet I doubt very much whether its

money value to the people is any greater. The money value

of the study of both these subjects to the American people,

and particularly to the farmers of the country, is almost

beyond calculation. We hardly realize what this money
value is. We are so used to losing a certain percentage of

our farm crops by diseases that we really pay no attention

to it. If our animals, our flocks and herds, should be deci-

mated as often as the crops are, we should hear such a hue
and cry as would bring immediate attention on all hands to

it. I suppose there is no one of you, who Vias given the

subject a moment's thought, but will agree with me that

the Joss from rust on the wheat crop for the present year,

stated in the very lowest possible terms, could not fall below
one per cent. How much money does that mean on six

hundred odd million bushels of wheat ? It means several

million more than has been laid out in the study of plants

in all the centuries. It means a great many hundreds of

thousands of dollars more than we shall lay out the next
century for the study of plants; and yet we are learning and
can learn how not only to check but how absolutely to pre-

vent such diseases as this. I do not say that this particular

one can be absolutely checked at the present time, but we
know ways in which it can be reduced to a minimum, even
at present. The same thing might be said in regard to such
diseases as those of the smut in corn and oats. Very careful

estimates of certain years have shown us that as much as ten

per cent sometimes of an oat crop is damaged by that one
disease alone. That might mean a good many millions of

dollars on that one crop. So that a study of these plant dis-

eases is by no means either fruitless or valueless.

But you say, "Why not let anybody who is concerned
with these matters study them ? " Chiefly because it is not
possible for any man who does not know something of the

life history of the parasite which causes a disease to go about
checking or curing it. He may guess at some remedy, and
he may, by a lucky guess, hit upon the right remedy. He may
think of some process that possibly will turn out the right

one, but he is not nearly so apt to think about the right pro-

cess or to hit upon the right experiment as the man who has
been properly trained for this kind of work. That sort of

training means time to study, and tivie to work, and money
support while the work is being carried on.

I might dwell at very much greater length on these vari-

ous topics ; but enough has been said, I hope, to give you some
idea of what modern botany is and what the modern botanist

is. It will at least give you a truer idea than you would
have if you considered him merely as the man who goes out
and gathers some plants, useful as this may be, or the man
who tears apart some flowers to find out what the names of

the flowers are. Rather, I would have you think of ihe

botanists of the country as those men who are studying

means of discovering, checking, and curing the plant dis-

eases
; men who are studying how plants grow, and how they

may be helped in their growth and not harmed. They are

men who are studying what is the rational basis for our
modes of culture; and it is to these men the agriculturist

must turn, with the hope that their experiments will lead

him in the future, as they have in the past, to more rational

modes of cultivation, and to better knowledge of the organ-

isms, the very intricate organisms in spite of their simplicity,

with which he has constantly to deal.

NOTES ON A DESTRUCTIVE FOREST TREE
SCOLYTID.

BT ANDREW D. HOPKINS.

The family of beetles known as Scolytidse contains in this

country, so far as known, something over 160 species. They
are small, cylindrical, brown or black beetles. The largest

one of the family, Dendroctonus terebrans, is thirty-two hun-

dredths of an inch long, while the smallest, Cripturgus

atomus, is but four hundredths of an inch long. With a

few exceptions, beetles belonging to this family breed in the

bark of wood of ditlerent forest and fruit trees. Each
species usually has a preference for certain kinds of trees.

Those feeding on the bark are called bark beetles, while

those entering the wood are termed timber beetles. The
bark beetles breed in and feed upon the inner bark of trees

or logs, and when fully developed emerge through the bark,

leaving it pierced with small round holes. The timber beetles

enter directly through the bark, making their "pin-hole"

tunnels in all directions through the wood; their eggs are

deposited in these tunnels, and when the young are fully

developed they emerge from the original entrance made by

the parent beetle.

It has been claimed that Scolytids never attack healthy,

living trees. We acknowledge that as a rule the difTerent

species of this family have a preference for unhealthy trees

or those which have been broken by storm or felled by the

axe, but in this Dendroctonus frontalis we certainly have

an exception to the rule. From the abundant evidence I

have obtained during extended and careful investigation, I

am convinced that the deaths of large and small, vigorous

trees of five species of pine and of the black spruce was

caused primarily by the attack of this insect; in fact, this

species seems to have a preference for the green bark on the

living pine and spruce which they invade.

As Entomologist of this Station, I have conducted some
investigations regarding the ravages of this beetle, and, since

May 3 of this year, have travelled about 340 miles through

some of the principal regions of the State, where the pine

and spruce are most common. The species of pine observed

were the White Pine {Pinus alba), the Yellow Pine (P.

echinata), the Pitch Pine (P. rigida), the Table Mountain
Pine (P. pungens), and the common Scrub Pine (P. inops).

The Black Spruce (Picea Mariana) is also a common and
valuable tree on some 500,000 acres of the higher mountains

and table-lands of this State.

Trees varying from five inches in diameter to the largest,

finest specimens of the five species of pine mentioned, and of

the Black Spruce, were found dying in different sections

from a cause which it was my duty to investigate. A large

number of the dead, dying, and green trees were felled and
examined. Every part of the trees from the roots near the

surface to the terminal twigs and leaves was carefully
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seai'ched for possible causes of their unhealthy condition.

The trees in the best condition to examine were those on

which the leaves were yet green, but from their general ap-

pearance indicated that they had been attacked by the char-

acteristic trouble which was shown in a few yellow leaves at

the tops. The roots of such trees were found in a perfectly

healthy condition for some distance beneath the surface; the

bark on the trunks from a distance of from five to fifteen

feet from the base was green, full of sap, and apparently

healthy; the leaves were almost free from insect attack and

disease, in no case was there sufficient attack of this nature

to indicate even a slight injury; the bark, however, at a

point about two-thirds up from the base of the tree, was
found in every case to be infested by Dendroctonus fron-

talis in sufficient numbers to kill all the bark for some
distance above that point, aud in this bark fully-developed

beetles and pupa were found on May 5, thus indicating

that the eggs must have been deposited in the bark the pre-

vious summer or fall. All of the characteristic dead and
dying Pine and Spruce trees examined showed abundant
evidence that they had been invaded while yet green by this

bark beetle.

It would seeDi that the turpentine escaping into the bur-

rows made by the beetles in the green bark would render the

conditions unfavorable for the progress of their work. They
have, however, the power of removing it from their burrows,

and they manipulate the sticky resinous substance with

seemingly as much ease and in a like manner as the crawfish

does the clay it piles up around its burrow. Often a half

teaspoonful of the turpentine will be found massed about the

entrance to the burrows made by the beetle. They push the

turpentine out through a hole kept open in the pitchy, ad-

hesive mass. I have observed them backing out from the

entrance, shoving behind them a quantity of the turpentine,

and at the same time they would be completely enveloped in

it.

Trees invaded by these beetles the previous fall may re-

main green until spring when they are usually attacked by
the large Dendroctonus terebrans, Hylurgops glabratus, and
Tomicus calligraphtis, the two former at the base of the

tree, the latter in the green bark above. They are in turn

followed by numerous other species of bark and timber

beetles until the invaded trees may be, as I have found, the

hosts of at least twenty-five species of scolytids coming like

reinforcements to the aid of D. frontalis to make doubly

sure the death of the invaded trees. Later on, these scolytids

are followed by insects belonging to other families until a

dead or dying tree may be the host of hundreds of species

and millions of examples, breeding in and feeding upon every

part of the tree from the base to the terminal twigs, render-

ing it worthless for lumber within a year after it dies.

Thus it will be seen that Dendroctonus frontalis may be

the primary cause of not only the death of the trees but of

their rapid decay.
West Va. Agricultural Experiment Station, Morgantown, West Va., July 20.
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Auroral Display.

On Saturday evening, July 16, there was visible, from this local-

ity, in the northern heavens, the most brilliant auroral display

which I have witnessed since the year 1859. Besides the usual

exhibition of streamers of various hues, dancing along tlie northern

arch like great hanging curtains, there was one most unique

feature which I never saw or heard of before. A little after 10

o'clock, when the great brilliance of red and pink streams seemed
to be dying out, and the northern heavens assuming a pale uni-

form hue, there appeared directly overhead a well-defined, nebu-
lous arch, spanning the entire vault of heaven from east to west.

At first a companion suggested that it was the Milky Way; but a
few seconds' observation detected the Milky Way, running nearly

at right angles with the arch — the two resembling each other

somewhat in width and general appeai'ance, except that the arch
was more clearly defined and uniform in shape and outline than
the other. In about fifteen minutes it began to fade away and
disappear, the eastern portion disappearing first. In a short time
there was only a bright strip near the western horizon, which
much resembled the tail of a comet; but it, too, soon disappeared,

and there were then no traces of the arch to be seen.

However, in a few minutes it began to reappear, and soon shone

out bright and clear as before,— the arch being five to six degrees

in width,— the eastern extremity at the horizon being a little south

of east, and the other extremity being a little north of west, as if the

whole had been drawn by a radius of a circle whose centre was a

little east of the north pole. In ten or fifteen minutes this arch

also disappeared as before.

Between the arch and the upper extremities of the gay stream-

ers in the north there were several degrees of space lighted up by
stars, and without any apparent connection between them. The
band or arch seemed wider at the zenith than on either horizon—
probably the effect of the greater distance of the horizon points

from the position of the observer. The night air was quite cool,

and I retired before midnight ; and I have not learned whether or

not the arch agam reappeared. T. A. Beeeman.
Mount Pleasant, la., July 20.

Magnetic Storm, Aurora, and Sun-Spots.

A MAGNETIC storm raged here from 10.30 A.M to 4.30 p.m., cen-

tral time, on Saturday, July 16, 1892. An electro-magnetic wave
reached the general telegraph office of the C. B. & Q. R. R. at

10.30 A.M., making it difficult to operate, especially with the

quadruplex. The duration of the electric disturbance was six

hours ; but the impulses came with varying intensity. The energy

always appeared as a wave, beat, or oscillation; and when fully

developed in the wires, seemed to set up a counter electro- motive

force in opposition to the batteries. The fact that electro-mag-

netic energy traverses space in the form of waves, coincides with

the now classical experiments of Hertz, who projected these waves
not only through space, but brick walls. Perhaps a law like this

will be discovered — All modes of energy alternate.

It is doubtful if a constant pressure exists in nature. In some
instances, telegrams have been sent by means of nature's elec-

tricity— without batteries. This is merely a prophecy of that

time coming when men will appropriate electricity when they want
it, as they do light and heat.

An aurora appeared at 9.40 p.m., and consisted of many pearl-

colored columns, at times tinged with red, occupying more than
100'^ in azimuth, and all converging near Polaris.

At 9.45 an apparition unusual in auroral displays was seen. This

was a streamer of nearly white light, that, starling in a sharp point

almost on the horizon, in the north-west, shot with great velocity

north of Arcturus, passed over Corona Borealis, which constella-

tion it equalled in diameter, crossed Hercules and Cerberus, and,

passing over Altair, descended almost to Mars in the south-east,

terminating also in a fine point.

This majestic sword moved bodily 10" to the south, and.

after shivering and pulsating throughout its length three times,

vanished, after existing fourteen minutes. The whole aurora

lasted forty minutes. On July 9, a large cluster of spots,

with two smaller groups and one larger isolated spot, were

seen on the sun. All the larger spots had bridges, and on the

12th and 13th the tongues across the large one began to curve,

which cm-vature rapidly increased on the 14th and loth. On the

16th, these jets were arranged nearly in a circle, or had assumed
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the twisting, rotary, or cyclonic form. One of the tongues was
brighter than the solar surface, and seemed to be the most brilliant

at from 9 30 to 10 30 A.-M., at which time the electric wave dis-

turbed the telegrai)hs. Whether the solar turbulence causes ter-

restrial magnetic upheavals is a question that future physicists

must decide.

A sun-spot maximum is drawing near, and already there are

lively electro-magnetic times. Edgar L. Laekin.
Knox College Observatory, July 19.

The Crinoid Heterocrinus Subcrassus.

Two or three years since, I concluded to find out, if I could,

the character of the termination of the column of the crinoid

Heterocrinus subcrassus. Having a lower Silurian slab with about
one hundred specimens of the calyx, with a great profusion of the
columns diverging in every direction, I selected a culumn attached
to its calyx, and followed it by uncovering, until I was rewarded by
discovering the column diverging into well-defined roots; length
of column from calyx 121 inches, about IJ inches under the sur-

face.

At that time I believed that the genus Glyjitpcrinus were float-

ers, and devoid of bases, or roots.

About eighteen months ago something caused me to doubt that
idea, and I commenced the investigation of the terminations of
their columns, and now, after a great deal of work, and after many
discouragements, I have been able to so far develop roots on the
terminations of the columns of Glyptocrinus neali, Glypt. dyeri,

and GlypJ;. baeri, that I have a specimen of each species, show-
ing the calyx, column, and roots intact, on the slab, one slab
of Glypt. baeri having on its surface several specimens of that
character.

One character of the specimens surprised me,— the diversity of
the length of the columns between calyx and roots in the speci-

mens just mentioned, the column of Glypt. neali, from two to

four or five inches ; Glypt baeri, from one-half an inch to six or
eight ; Glypt dyeri, from one to four or five inches between calyx
and roots.

I have also found a specimen of Heterocrinus simplex, showing
calyx, column, and inverted saucer like base, attached to another
column. Dr. D. T. D. Dyche.

Lebanon, O.

Professor Parker's Further Studies on the Apteryx

In No. 435 of Science the writer invited attention to the very
valuable contributions to our knowledge of the morphology of
Apteryx that had been made by Professor T. J. Parker, F.R.S.,

of the Otago Museum (New Zealand). Those inrestigations have
been continued on more extensive material, and the London Royal
Society have just published in their Transactions (1892) the results,

in a paper entitled "Additional Observation on the Development
of Apteryx" (11 pages; two col. lith. plates, of 19 figs.). Professor

Parker has kindly sent me a copy of this work, and I desire to say,

in the present connection, in continuation of what already has
been noted by me in my former review, that more advanced em-
bryos of the bird under investigation (stage F') show " the pollex

is unusually large, and the fore-limb has the characters of the

wing of a typical bird." Better figures are given than in the first

paper, showing structures of the brain and skull, and also that one
"specimen exhibits an unusual mode of termination of the noto-

chord." In other figures (stage G') the final form of the chondro-
cranium, before the appearance of cartilage bones, is shown, and,

what is a very interesting fact, ''that iti A. oweni there is always
a solid ooraooid region to the shoulder-girdle, while in A. cmstralis,

as far back as stage F', there is a coraooid fenestra and a liga-

mentous procoracoid." Finally, it is worthy of note that " in

addition to the elements described in the corpus an intermedium
may be present " As I have already said, the working out of

these anatomical characters, in such an important form as Apteryx,
will most certainly prove to be of the highest importance and use

to the general comparative anatomist the world over. There could

be no safer hand to accomplish it for us than that of the distin-

guished biologist of the Otago Museum. R. W. Shufeldt.
Takoma, D.C., July 24.

A Satellite of the Moon

I HAVE seen accounts of an attempt to discover whether the
moon has a satellite, and the accounts that have reached me seem
to show one serious fault in the procedure. While I am not thor-
oughly conversant with all the points involved, it does seem to me,
that, in taking a photograph of the region in which such a satellite

would be found if it exists, the apparatus should be arranged
with reference to stellar motion, and leave the moon out of ques-
tion. Of course, the moon would be blurred, but we are not con-
cerned about that. The fixed stars would appear plainly on the
plate, while any one that had a motion different from theirs, es-

pecially a rapid motion such as a satellite of the moon must have,
would appear blurred on the plate ; in which case only the blurred
stars, if such occurred, need be examined with any hope of finding
a satellite of the moon. C. P. Maxwell.

Dublin, Tex,, July 20.

Auroral Display.

On Saturday night, July 16, 1893, I was returning to my home-
in Rockville, Indiana, from Clinton, Indiana, sixteen miles south-

west. Mr. Harry Mcintosh, a young man of this place who had
been helping me make a survey near Clinton, was riding with me
in my buggy. We amused ourselves looking at a most beautiful

sunset as we rode over the Lafayette and Teire Haute road, along
the foot of the high hills east of the Wabash River.

When we turned eastward, over the hills toward Rockville, it

began to grow dark, and most of the clouds that showed up so

beautiful at sunset began to vanish, till only a few streaks of

stratus clouds remained. As we were descending the west hill at

Iron Creek, five miles south-west of Rockville, we saw in front of

us what we supposed was the new electric light at Rockville,

thrown upward and reflected from a cloud or mist. As we were
ascending the hill on the east side of the creek and near its sum-
mit, we saw in our front the reflection of a great light from
behind us. It was so noticeable as to cause us both to turn about

on our buggy seat and look backward. There, at a bearing S.

60° W. (that is the bearing of the road, with which the light was
in alinement), we saw a great white light radiating from a point

at the horizon where it was brightest, right, left, and upward to a
height of 10" to 15°, weakening in brilliancy as it radiated and
terminated in a dark band or segment of rainbow shape, some IC*
wide. The light seemed to radiate from a point a half-radius

above the centre of the circle which the black segment would
indicate. Above the dark segment another segment or band of

light, not so bright as the one at the horizon, formed a rainbow,

or arch, some 10° to 15° wide. Above that second band of light

was a light haze, or mist, through which the stars could be easily

distinguished. Some 10° up in that mist, and directly over the

centre of the light at the horizon, was a light about as large as a
man would appear to be if suspended from a balloon a thousand

feet distant. It was about four times as long vertically as wide
horizontally. Young Mcintosh saw it first and called my atten-

tion to it, as I was watching the bright light at the horizon.

When I first caught sight of it, it had the appearance of the head
of a comet, only it was long vertically. When young Mcintosh

first saw it, it seemed to be a blaze such as a large meteor appears

to carry at its front. We halted and watched it about ten min-

utes, during which time it (the small light) slowly faded till only

its locality could barely be noticed, then suddenly loomed bright

almost to a white blaze, then slowly faded as before. It would
loom up in five seconds, and consume five minutes in fading

away. It kept the same position all the time, for we watched its

position with relation to the stars to see if it moved. At this

second appearance 1 decided to commit the general appearance to

memory so I could sketch it afterward This little light loomed
up and faded four times when the big light under it faded also

and made it dark there.

I am not sure we saw this light the first time it appeared, but

think we did. The small light above looked as the moon does

when shining through a thin cloud, except as to the oblong shape
vertically.

When the fir-^t or south-western light faded nearly out, a light
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at the horizon in the south loomed up, but not so bright as the

first, nor had it any of the upper characteristics of the first, nor

did it last over five minutes. When this second light faded a

third loomed up in the north, quite as bright at the horizon as the

first, but it was obscured or cut off from our view by a stratus

cloud. This cloud was about 10° above the horizon, at its under
side (which, by the way, was its most northern limit). This

limit, I judge from my frequent observation of clouds, was fully

twenty-five miles north of us. We could see the light through

one hole in the cloud near its bottom (or distant) side, and also

through several thin places, but could not determine its upper

shape. This third light (counting the southwestern light as the

first) lasted about five minutes, when a fourth light loomed up in

the north-west, and, very bright at the horizon, reached upward
about 15", lasted a few minutes, and faded out as did the others.

Then one appeared in the north-east, in the direction of Rockville

;

but we were so near the town we were sure it was the new electric

Jight (we had been gone a week), but on entering the town found

the old gasoline lamps still doing service.

On the first appearance of these lights at the horizon, I thought

I saw a flash of light, not as a blaze, but as if a mirror had been

turned so as to flash the light into ray face, then away so quick

I could not be certain what I saw. Young Mcintosh thought he

saw the same flashes of light when the great lights first made
their appearance.

I saw this same electrical storm (if that is what it is) in the

summer of 1884, from the town of Clinton, Indiana, and in July,

I think. It had all the features I have given of this, except the

one in the south-west with its three lights and dark segment, here-

in described. The Clinton display was watched by apparently the

whole population of the place, and was described by the Clinton

Argus at the time. 1 reported it to the U. S. Signal Office at the

time, as I was then making voluntary observations for that office.

The small light I have described as seen in the south-west, in the

first light last Saturday night, is a new feature, so far as I know or

can learn from my authorities. These lights occurred from about

lialf past nine to half past ten o'clock at night.

I wish to hear from others who may have seen these lights, by

letter or paper containing published account of them.

KockviUe, Ind., July 17. JOHN T. CAMPBELL.

BOOK-REVIEWS.

Geological Survey of New Jersey. Annual Report of the State

Geologist for the year 1891. Trenton, 1893. Maps and
plates.

To this report Professor E. D. Salisbury contributes a paper

called " A preliminary paper on drift or Pleistocene formations of

New Jersey." The title is somewhat misleading, inasmuch as

there are few statements in it concerning the New Jersey forma-

tions. It embraces mainly an account of the nature of the drift,

the formation and movements of glacial ice, the work effected by
ice, and a summary of the development, movements, and work
accomplished by the icesheet of North America. New Jersey is

incidentally mentioned, and the only new contribution made is

the statement concerning the discovery of the remains of a once

extensive drift-deposit south of the terminal moraine. It is con-

cluded that this was deposited by an ice-sheet previous to the

formation of the great moraine; and that " the interval which
elapsed between the first and the last glacial formations of New
Jersey was several times as long as that which has elapsed since

the last." Assistant Geologist C. W. Coman contributes an in-

teresting paper on the oak and pine lands of southern New Jer-

sey. The topographical survey showed that in 1888 there were

only 430,730 acres of cleared land in the southern counties, against

1,826,000 acres of forest. The proportion has not been greatly

altered since. Both uplands and swamps are heavily covered

with timber, much of which is valuable for various purposes.

"From a little distance a cedar swamp presents the appearance

of a solid mass of dark green, while even when in the midst of it

the eye can penetrate but a few yards among the thickly cluster-

ing, smooth, gray trunks. The gum and maple swamps are

scarcely less dense, and are even more difiicult to penetrate.

because of the abundance of underbrush, amid which the poison
sumac, Bhus venenata, is sure to be encountered by the unwarv.
The trees are often very large, exceedinglOO feet in height. The
demand for white cedar for shingles, siding, planking for boats,
and such other purposes as require great durability under exposure
to the weather, far exceeds the supply." Much of the uncleared
land is well adapted for fruit raising and " truck " gardening,
and there is still room for a large addition to the permanent popu-
lation of the State.

Mr. C. C. Vermeule, the consulting engineer and topographer
of the survey, gives a comprehensive review of the water supply
and water power of the State, with tables of rain-fall and evap-
oration, and accounts of the guaging of numerous rivers. A
table is also given of all the water powers, with mention of the
owner, kind of mill, fall, and horse-power. It is the intention to
publish the full report on water power in the State as Volume III.

of the final report some time during the present year. Finally,
notes are given by other hands on artesian wells, on the Passaic
River drainage and the active iron mines in the State. The infor-
mation given cannot fail to be of value to the inhabitants of the
commonwealth. Joseph F. James.

Nature Readers— Seaside and Wayside, No. 4. By Julia
McNair Weight. Boston, D. 0. Heath & Co. 1892. 8°.

361 p. 70 cents.

This volume is one of a series of reading-books written, the
author tells us, " to direct the minds of our youth in their first

studies to the pleasant ways of Natural Science." The earlier
numbers of the series were devoted to lessons on the habits of
animals and plants, but the present volume deals with a much
wider range of subjects. The book begins with a lesson on the
origin and structure of the globe and passes on to the considera-
tion of the geological epochs and of the animals and plants that
characcerize them. It is, in fact, a collection of brief essays on
important topics in astronomy, geology, palaeontology, and
zoology. The diversity of topics would seem calculated to cause
confusion in the mind of a child ; but this is, perhaps, an evil

inseparable from the modern system of education.

Though the facts are presented in a somewhat too fanciful
dress,, the information is for the most part accurate, and the au-
thor has taken great pains to point out that there are exceptions
to many of the general statements. She has included, so far as
possible, the results of the latest investigations.

A few noticeable errors should be corrected. For example, the
pig is made to figure as a typical odd-toed ungulate (p. 349). On
page 300 the sperm whale is mentioned as the "Greenland sperm
whale," which is, of course, misleading, as this animal is only
vary rarely found in Arctic waters. In another place (p. 148) the
author refers to the squirrels and rats as being the first mammals
to appear on the globe, a statement which no palaeontologist

would accept. We notice again (p. 320) that the vampire bats

are described as " very large bats given to blood-sucking " This
is quite erroneous, as the true vampires, Desmodus and Diphylla,
are small bats, remarkable chiefly in the modification of their

teeth and digestive organs.

The influence of English text books is apparent in different

parts of the volume. The common mole, for example, is described

under the name of the European genus Talpa ; although as the

book is presumably intended for American children, it would
have been better to mention Scalops or Scapanus, to which genera
the commonest American moles belong. We can hardly find

fault with our author in this instance, however, seeing that no
general treatise on American mammals has been published for

nearly half a century.

In the illustrations, with which the book is well supplied, ar-

tistic effect has been aimed at rather than strict accuracy; a
number of them are entirely fanciful and represent only creatures

of the imagination. They could be replaced to advantage, in our
opinion, by figures of some of the real wonders of animate
nature.

In spite of these defects the book is a good representative of its

class, and the lessons will doubtless be read by children with in-

terest and profit. F. W. T.
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A Text-Book of Physiology. By M. Foster, M.D. Sixth Edition,

Revised. Part IV. (comprising the remainder of Book III.

,

The Senses and Some Special Muscular Mechanisms, and

Book IV., The Tissues and Mechanisms of Reproduction).

New York, Macmillan & Co. 1891.

Without doubt Foster's "Text-Book of Physiology" must be

accorded the foremost place among the works upon this subject,

which have been published in the English language. It embodies

the results of the most recent researches in this department of

biological science, and is not only comprehensive, up to date, and

accurate, but is admirably arranged and most convenient as an

encyclopaedic work of reference upon all that relates to the sub-

ject.

A large portion of the present volume is devoted to the senses,

including sight, auditory sensations, olfactory sensations, gusta-

tory sensations, cutaneous sensations, the muscular sense, and
tactile pei'ceptions and judgments. Each of these subjects is

treated in a masterly manner, the anatomical elements concerned

in each special sense being minutely described, and the facts and

theories relating to the perception of various sensations being fully

detailed.

Chapter VII., "On Some Special Muscular Mechanisms," con-

tains three sections: one devoted to the voice, one to speech, and

one to walking.

Book IV., which concludes the volume and the work, gives a

very satisfactory account of "the tissues and mechanisms of re-

production."

Diphtheria, Its Natural History and Prevention. By R. Thorne
Thorne, Assistant Medical Officer to Her Majesty's Local

Government Board. London and New York, Macmillan &
Co. 1891.

This is a valuable resume of what is known at the present day
with reference to the etiology and prevention of diphtheria. The
volume abounds in interesting details relating to the prevalence
of the disease in England and Wales, and gives numerous facts

showing the not infrequent transmission of the disease by con-
taminated milk and its probable transmission by cats, which have
been proved to be subject to the disease as a result of experimental

inoculations in the trachea with bits of diphtheritic membrane, or
cultures of the Klebs-Loffler diphtheria bacillus.

According to Thorne Thorne there has been a progressive in-

crease in the mortality from diphtheria in England and Wales
during the past twenty years, and this progressive increase has
coincided in time with steady improvement in regard to such sani-

tary circumstances as water-supply, sewerage, and drainage; and
also with a continuous diminution in the death-rate from the group
of zymotic diseases and from typhoid fever.

The diphtheria mortality remains, as heretofore, greater in the

sparsely-peopled districts, but there is a marked increase in its

prevalpnce in large towns and cities.

Publications Received at Editor's Office.

Benotire, Capt, Charles. Life Histories of Ameri-
can Birds. Washington, Grovernment. 4°. Paper.
«3p. III.

Chadwick, French E. Temperament, Disease and
Health. New York, G. P. Putnam's Sons. 8°.

85 p. 75 cts.
Dall, William H. Instructions for Collecting Mol-

lusks. Washington, Government. 8°. Paper.
56 p.

BIooREHEAD, WARREN K Primitive Man in Ohio.
New York, G. P. Putnam's Sons. 8-. a6a p. $3.

Philosophical Society of Washington. Bulletin
1888-91. Washington, The Society. 8°. 653 p.

EiDGWAT, Robert. The Humming Birds. Wash-
ington, Government S°. Paper. 38 1 p.

Riley, C. P. Directions for Collecting and Preserv-
ing Insects. Washington, Government. S°

paper. J 47 p.
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Vol. I., No. 1. 4°. Paper. :W p.

Reading Matter Notices.

Ripans Tabules : best liver tonic.

Eipans Tabules cure javmdice.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a
month, and consists entirely of original ar-

ticles on entomology, with a department for
advertisements. All members may use this

department free of cost for advertisements
relating to entomology.
The Society consists of about 4.50 members

in all countries of the world.
The new volume began April 1, 1893. The

numbers already issued will be sent to new
members.
For information address Mr. Fritz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

SCIENCE CLUBBING RATES.
lOfo DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding $10, counting
each at its full price.

N. D. C. HODGES, 874 Broadway, N. Y.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist going out of business has quantity of
finely-mounted specimens of North American birds,
mammals and reptiles and skios of birds for sale,
including a full local collection of bird skins, show-
ing some" great pariations of species; also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will g've good ex-
change for Ha-wk Eye camera with outfit. Apply
quickly to J. R. Thurston, 265 Yonge St., Toronto,
Canada.

For exchange.—A fine thirteen-keyed flute in leather
covered case, for a photograph camera suitable for mak-
ing lantern slides. Flute cost S27, and is nearly new,
U. (). COX. Mankato, Minn.

Tw exchange ; Experiment Station bulletins and
reports for bulletins and reports not in my file. I

will send list of what J have for exchange. P. H.
ROLFS, Lake City, Florida.

Finished specimens of all colors of Vermont marble for

fine fossils or crystals. Will be given only for valuable
specimens because of the cost of polishing. GEO. W.
PERKY. State Geologist, Rutland, Vt.

For exchange.—Three copies of
"

Papers Bearing on Sunday Legiislation," 1S91, S2.50, new
and unused, for ''The Sabbath," by Harmon Kingsbury,
1840; "The Sabbath,'* by A. A. Phelps, 1S42; '' History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1859; " Humorous Phases of
the Law,' by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,
etc. If preferred. I will sell ''American State Papers."
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, ill.

For Sale or Exchange for books a complete private
chemical laboratory outfit. Includes large Becker bal-
ance (zoog to i-iome )i platinum dishes and crucibles,
agate motors, glass-blowing apparatus, etc. For sale in
part or whole. Also complete file of Sillintan's JoKmal^
1862-T885 (62-71 bound); Smithsonian Reports, 1854-1883;
U. S. Coast Survey, 1854-1869. Full particulars to en-
quirers. F. GARDINER, JR., Pomfret, Conn.

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:
Wilson's '^American Ornithology','" 3 vols.;Coues' *'Birds

iirds of the Colorado Valley,"
d Game Birds of New Eng-

land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
bound in 2 vols., morocco; and a complete set of the
Reports of the Arkansas Geological Survey. Please give
editions and dates in correspondmg. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

To exchange Wright's " Ice Age in North Americ;
and Le Conte's "Elements of Geology'* (Copyright r8
for "Darwinism," by A, R.Wallace.""Origm of Specie;
by Darwin. ''Descent of Man," by Darwin, "Ma
Place in Nature," Huxley, "Mental Evolution in A
mals," by Romanes, "Pre-Adamites,'* by Winchell. '.

books wanted except latest editions, anH books in gc
dition. C. S. Brown, Jr., Vanderbilt Universi
shvilie, Tenn.

Wants.
i/o^ ivhick he is quali-

nyperson seeking

A 7iy person seeking a }
^ed by his scientific atia\
some one to fill a position of^ this character^ be it that
0/ a teacher ofiscience^ chemist^ draughtsman^ or -what
not^ may have the " Want ' inserted under this head
FREE OF COST, ij he satisfies thepublisher of the suit-
able chancier 0/ his application. A ny person seeking
information on any scientific question^ the address of
auy scientific man^or -who can in any "way use this
column for a purpose co7isonant ivith the nature oj
thepaper ^ is cordial'y invited to do so.

A JOHNS HOPKINS graduate (1892) desires a-

position as instructor in mathematics and
physics. Addres-, A. B. TURNER, Johns Hopkins
University, Baltimore, Md.

WANTED.—A collection of postage stamps; one
made previous to 1870 preferred. Also old and

curious stamps on original letters, and old entire
U S. stamped envelopes. Will pay jash or give in
exchange first-class fossils, including fine crinoids.
WM. F. E. GURLEY, Danville, 111.

WANTED.—To purchase laboratory outfit; bal-
aTices, evaporating dishes, burettes, etc.,

wanted immediately for cash. C. E. SPEIRS, 23
Murray street, New York. P. O. Bos I74L

WANTED.-^The services of a wide-awake young
man. as correspondent, in alarge manufactur-

ing optical business; one preferred who has a thor-
ough knowledge of microscopy and some knowledge
of photography. Address by letter, stating age and
references. Optical, care of Science, 874 Broadway.
New York,

WANTED.—We want any and s 11 of the following,
providing we can tiade other books and maga-

zines or buy them cheap for cash: Academy, Lou-
don, vol. ] to 28, 35, Jan. and Feb., '89; Age of Steel,
vol. 1 to 66; American Antiquarian, vol. 1, 2; Ameri-
can Architect, vol. 1 to 6, 9; American Art Review,
vol. 3; American Field, vol. 1 to 21; American Geol-
ogist, vol. 1 to 6; American Machinist, vol. 1 to 4;
Art Amateur, vol. 1 to 7, O ;t., '4; Art Interchange,
vol 1 to 9; Art Union, vol. 1 to 4, Jan., '44, July, '45;
Bibliotheca Sacra, vol.l to 46; Godey's Lady's Book»
vol. 1 to 20; New England er, vol. II; Zoologist, Series
1 and 1, Series 3 vol. 1 to 14; Allen Armeudale (a
novel). Raymer's"01d Book " Store, 243 4th Ave.
S., Minneapolis, Minn.

WANTED.—By a young man, a Swarthmore Col-
lege junior, a position as principal of a public

high school in one of the Gulf States, or as instructor
in botany, physiology, and geology in
or normal school. Address B., care of Librarii
Swarthmore College, Penu.

WANTED.—To act as correspondent for one or
two daily or weekly papers. Have worked on

paper for about two years Would like a position on
editorial staff of humorous paper. Address GEO.
C. MASON, 14 Elm St., Hartford, Conn.

TRANSLATOR wanted to read German architec-
tural works at sitrht (no writing). One familiar

with technical terms desired. Address "A.," Box
149, New York Post Office.
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Spraying Crops; Why, When, and How. ' By Clarence M.
Weed. Illuftrated New York, Rural Publishing Com-
pany. llOp.

The author of this little book, formerly connectefl with the

Ohio Agricultural Experiment Station, is now at the New Hamp-
shire Station in the capacity of Entomoloaist. He has given in

a condensed form an account of many insect and fungous foes of

various fruits, trees, and vegetables. The informitioti in regard

to the former is much fuller than in regard to the latter, which is

naturally to be expected from an entomologist. Quite full his-

tories are given of the codling moth, the curculio. tlie" canker

worm, and the tent catterpillar. The only fungous disease treated

with any degree of fulness is downy mildew or brown rot of

grapes. The formulae for the principal fungicides and insecticides

are giren, together with instructions how to combine the two.

The few pngcs devoted to spraying are scarcely adequate to give a

beginner an idea of what to do or how to go to work to do it ; and in

this respect the book is incomplete. Among the plants whose in-

sect and fungous enemies are discussed we find the apple, peich,

pear, plum, cherry, strawberry, currant, gooseberry, grape, rasp-

berry, rose, potato, cabbage, and others. Some of the worst fun-
gous diseases are not mentioned, such as oat and wheat smut,
apple rust, peach yellows, pear and apple blight, etc. It cannot,

however, be expected that in so small a book everything could be
mentioned and described. It is, too, not improbable, that as

these diseases cannot be prevented by spraying, that they are

omitted intentionally. On the whole the book is one which wilt

prove useful to the general fruit grower. Joseph F. James.

D. C. Heath & Co. have in press, and will soon issue ' Ele-

ments of Plane and Spherical Trigonometry "' and " A Treatise on
Plane and Spherical Trigonometry," by Edward A, Bowser, Pro-

fessor of Mathematics and Engineering in Rutgers College. The
former is a brief course in the elements of trigonometry, particu-

lar attention being given to the numerical solution of plane and
spherical triangles. It is prepared especially for high schools and
academies. The latter is for more advanced work and covers the

entire course in higher institutions. The books abound in numer-
ous and practical examples, the aim being to make the subject as

interesting and attractive as possible to the student.

uorsBr&
Recommended and prescribed

by physicians of all schools

FOR

DYSPEPSIA, NERVOUSNESS,
EXHAUSTION,

and all diseases arising from im-

perfect digestion and derange-
ments of the nervous system.

It aids digestion, and is a

brain and nerve food.

Descriptive pamphlet free.

Rumford Chemical Works, Providence R. T.,

Benrare of Substitutes and Imitations.

ESTERBROOK'S
STEEL PENS.

Of SUPERIOR AND STANDARD QUALITY.

Leading Nos,; 048, 14, 130, 135, 239. 333
For Sale by nil Stationers.

THE ESTERBROOK STEEL PEN GO.,

Works: (Jamden. N.J. 'iS John ."«t., New York.

PATENTS
For INVENTORS. 40-page BOOK FREE. Address

W. T.Fitzgerald, Attorney at Law,Washington, D.C

ARTIFICIAL LIMBS
WITH RUBBER FEET AND HANDS.

iirabie in (\>iisi ruction, \ntural in Actio]

And the MOST COMFORTABLE for the wearer. It is

not unusual to see a farmer working in the fields with
an artificial leg, or a brakeman applying his brake on a
fast running train, or an engineer with hand on the
throttle, or a fireman, carpenter, mason, miner, in fact,
men of every vocation at labor in the full capacity of
their employment,wearing one or two artificial legs with
rubber feet, performing as m^uch as men in possession
of alltteir natural members, earning the same wages,
in fact, experiencing little or no inconvenience.

Over 12,000 artificial limbs of the Marks' patent in daily
use. Established over 39 years. Indorsed and purchased
by the United States and many foreign governments.
By our formula applicants can supply us with all the
data necessary to secure a fit while they remain at home.
One half of the legs and arms furnished by us are made
from measurements and profiles without our seeing the
'earers. Fit always guaranteed. A treatise of 430 pages

A. A. MARKS, 701 Broadway, N. Y.

1 [Kilol iiiKl pricdnil ijpo \\ I In 11,^ iiutLlunL l< 1 . 11 \ l)M
I ni Mil. FxactU like cut itgiilsii Renunjiton Imh iUt=;

1 s mit -jii ihty uf \\(trk tikes i foolb cap sheet, d inplet<.

1 iit>i|i<> iiilii<r. iiitDm ilir r<>(4l, p< rfoct (rpc «lienl A. iiikiiic

rrll 11 si-oimns ink Si?e '^s.4x') inches weipht 12 oi but
i^t ti .11 ^Miu iiitiLtl Cii(»Ursrie6 U.ENTfc. MAMFD. Sent
l\ ^i] re - t r *! 1)0 by mill lie extra for po3tape
U.lI.IX.l USOLLJiliro.tiolortlandtSt.N.Y.Citj.

MIMEDAI C Cabinet Specimens, Collections, and
lYIIIvLnnLut material by the pound, for miner-
alogists, collectors, colleges, schools, and chemists.
Send tor 100-page catalogue, paper bound, IT) cents;
cloth bound, 25 cents: supplement, 2 cents. Geo. L.
English & Co., Mineralogists, 783 & 786 B'way, N. Y.

THE WEEKLY BULLETIN
OF NEWSPAPER AND PERIODICAL

LITERATURE.
Catalogues and Classifies Each Week
THE PR,II\ClPAL CONTEXTS OF
TME PERIODICAI., PRESS.

That huge mass of material heretofore inaccessible
to tbe ea^er student is now rendered available.
Special attention is invited to the Bulletin's

INDEX OF TECHNICAL LITERATURE
Send for a/ree .'iairi-jjle copy and learn how

The Bulletin Supplies

The Articl es Catalogued.

Address THE WEEKLY BULLETIN,
5 Somerset Street, - - Boston, Jflatts.

LITERARY OUTFIT FREE.
Anyo e sending us $1 00 at once and mentionioK

"Science,^' will .eceive a co y of "Historical
Sketches and Events in the Colonization of Ameri-
ca," by (x. B Hall. A square 8vo. buok (6J^x9
inches), 223 pages, illustrated. This is a rceular
$2. iiO book and a bargain at that price... . . S 2 UO
200 Private Library Labels; they should be

used by all who own books 50
•'The Library," a 10 i-( age b ok containing a

brief list of most important standard and mis-
cellaneous books in every department of li'era-
ture. Intended f r those who are about form-
ing a library. Hints about what bo ks to read
and bow to buy them 5l)

1 3 ear's subscription to the "Literary Light,""
a monthly mafjazine of Ancient, Mediseval and
Modern Literature ] 00

$4 00
^4.00 actual value for Si 01. Sample copy of "Lit

erary Light," 10 cents (postal card wont do).

Address, Literary Light,
243 4th Ave. S. Minneapolis, Minn.

4NEWARGLAMP
COLLEGE PROJECTOR

l=ilJ.W.QUE^

r^ 67 PARK PLA(IE,NEW YORK
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening of the pages per-

lectly flat. Any number can be

f liken out or replaced without dis-

turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, Sciexceii always convenient

for reference.

N. D. C. HODGES, Publisher,

874 Broadway, New York.

TO THE READERS OF SCIENCE.

PUBLISHER'S ANNOUNCEMENT.

THE RADIOMETER.

By DANIEL S. TROY.
This contains a discussion of the reasons

for their action and of the phenomena pre-

sented in Crookes' tubes.

Price, postpaid, 50 cents.

N. D, C. HODGES, 874 Broadway, N. Y.

AUTHORS AND PUBLISHERS.
Material arranged and compiled for all kinds of

works, excepting fiction. Statistics a specialty.

Indexing and cataloguing. Address G. H. BlVb.K,

838 N. Ibth Street, Philadelphia.

Titles of Some Articles Published in Science since

Jan. I, 1892.

Aboriginal North American Tea.
Actinism.
Agriculture, Experimental, Status of.

Amenhotep, Klug, the tomb of.

Anatomy, The Teaching of, to Advanced Medical
Students.

Anthropology, Current Notes on.

Architectural Exhibitloa in Brooklyn.
Arsenical Poisoning from Domestic Fabrics.

Artesian Wells in Iowa,
Astronomical Notes.
Bacteria, Some Uses of.

Botanical Laboratory, A.

Brain, A Pew Characteristics of the Avian.
BythoscopldaB ani Cereopidae.

Canada, Royal Society of.

Celts, The Question of the.

Cbalicotberium, The Ancestry of.

Chemical Laboratory of the Case School of Applied
Science.

Children, Growth oL
Collectlou of Objects Used in Worship.
Cornell, The Change at.

Deaf, Higher Education of the.

Diphtheria, Tox-Albumin.
Electrical Engineer, The Technical Education of.

Eskimo Throwing Sticks.

Etymology of two Iroquolan Compound Stems.

Eye-Habits. ^ ^ ^ ,

Byes, Eelations of the Motor Muscles of, to Certain

Facial Expressions.
Family Traits, Persistency of.

Fishes, The Distribution of.

Fossils, Notice of New Gigantic.

Four-told Space, Possibility of a Realization of.

Gems, Artificial, Detection of.

Glacial Phenomena iu Northeastern New Tork.

Grasses, Homoptera Injurious to.

Great Lakes, Origin of the Basins of.

" Healing, Divine."
Hemipteri us Mouth, Structure of the.

Hofmann, August Wilhelm von.

Hypnotism among the Lower Animals.
Hypnotism, Traumatic.
Indian occupation of New Tork.
Infant's Movements.

, ^ „
Influenza, Latest Details Concerning the Germs oL
Insects in Popular Dread in New Mexico.

Inventions In Foreign Countries, How to Protect.

Inventors and Manufacturers, the American Associ-

ation of.

Iowa Academy of Sciences.

Jargon, The Chinook.
JassidED; Notes on Local.

Keller, Helen.
Klamath Nation, Linguistics.

Laboratory Training, Alms of.

Lewis H. Carvlll, Work on the Glacial Phenomena.
Lightning, The New Method of Protecting Buildings

Lissajou's Curves, Simple Apparatus for the Produc-

Malze Plant, Observations on the Growth and Chemi-
cal Composition of.

Maya Codices, a Key to the Mystery of.

Medicine, Preparation for the Study of.

Mineral Discoveries, Some Recent, in the State of

Washington.
Museums, The Support of.

Palenque Tablet, a Brief Study of.

Patent Office Building, The.
Physa Heterostropha Lay, Notes on the Fortuity of.

Pocket Gopher, Attempted Extermination of.

Polarlscopes, Direct Reflecting.
Psychological Laboratory In the University of To-

ronto.
Psschological Training, The Need of.

Psylla, the Pear-Tree.
Rain-Making. ,,-,.,.
Rivers, Evolution of the Loup, in Nebraska.
Scientific Alliance, The.
Slstrurus and Crotalophorus.
Star Photography, Notes on.

Star, The New, in Auriga.
Storage of Storm-Waters on the Great Plains.

Teaching of Science.
Tiger, A New Sabre-Toothed, from Kansas.
Timber Trees of West Virginia.

Tracheffi of Insects, Structure of.

Vein-Formation, Valuable Experiments in.

Weeds as Fertilizing Material.

Will, a Recent Analysis of.

Wind-Storms and Trees.
Wines, The Sophisticated French.
Zoology in the Public Schools of Washington, D. C.

Some of the Contributors to Science Since Jan.

Aaron, Eugene M., Philadelphia, Pa.

Allen, Harrison, Philadelphia, Pa.
Baldwin, J. Mark, University of Toronto, Canada.
Barnes, Charles Eeid, Madison, Wis.

Baur, G., Clark University, Worcester, Mass.
Beal, W. J., Agricultural College, Mich.
Seals, A. H., Milledgeville, Ga.
Beauchamp, W. M., BaldwinsvlUe, N.T.
Boas, Franz, Clark University, Worcester, Mass.
Bolley, H. L., Fargo, No. Dak.
Bostwlch, Arthur E., Montclalr, N.J.
Bradley, Milton, Springfield, Mass.
Brlnton, D. G., Philadelphia, Pa.
Call, E. Ellsworth, Des Moines, la.

Chandler, H., Buffalo, N.T.
Comstock, Theo. B., Tucson, Arizona.
Conu, H. W., Middletown, Conn.
Cragin, P. W., Colorado Springs. Col.
Davis, W. M., Harvard College, Cambridge, Mtiss.
Dlmmock, George, Canobie Lake, N.H.
Farrlngton, E. H., Agricultural Station, Champaign,

111.

Ferree, Barr, New Tork City.

Flexner, Simon, Johns Hopkins University, Balti-

more, Md.
Foshay, P. Max, Rochester, H.T.
Gallaudet, B. M., Kendall Green, Washington, D.C.
Garman, S., Museum of Comp. ZooL, Cambridge,
Mass.

Golden, Katherlne E., Agricultural College, Lafay-
ette, Ind.

Hale, Edwin M., Chicago, 111.

Hale, George S., Boston, Mass.
Hale, Horatio, Clinton, Ontario, Canada.
Hall, T. Proctor, Clark University, Worcester, Mass.
Halsted, Byron D., Rutgers College, New Bruns-
wick, N.J.

Haworth, Erasmus, Oskaloosa, Iowa.
Hay, O. P., Irvington, Ind.
Haynes, Henry W., Boston Mass.
Hazen, H. A., Weather Bureau, Washington, D.C.
Hewitt, J. N. B., Bureau of Ethnology, Washington,

D.C.
Hicks, L. E., Lincoln, Neb.
Hill, E. J., Chicago, 111.

Hill, Geo. A., Naval Observatory, Washington, D.C.
Hitchcock, Romvn, Washington, D.C.
Holmes, E. L. Chicago, 111.

Hotchkiss, Jed., Staunton, Va.
Howe, Jas. Lewis, Louisville, Ky.
Hubbard, Gardiner G., Washington, D.C.
Jackson, Dugald C, Madison, Wisconsin
James, Joseph P., Agricultural Dept., Washington,
D.C.

Johnson, Roger B., Miami University, Oxford, O.
Kellerman, Mrs. W. A^ Columbus, O.

KelUcott, D. S., State University, Columbus, O.

Kellogg, D. S., Plattsburgh, N. T.
Lintner, J. A., Aibatiy, N. T.
Loeh, Morris, New Tork City.

Mabery, Charles P., Cleveland, Ohio.
Macloskie, G., Princeton, N.J.
McCarthy, Gerald, Agricultural Station, Raleigh,
N.C.

MacDonald, Arthur, Washington, D.C.
Marshall, D. T., Metuchen, N.J.
Mason, O. T., Smithsonian Institution, Washington,
D.C.

Millspaugh, Charles P., Morgantown, W. Va.
Nichols, C. P., Boston, Mass.
Nuttall, George H. P., Johns Hopkins University,
Baltimore, Md.

Oliver, J. E., Cornell University, Ithaca, N.T.
Osborn, Henry P., Columbia College, New York

City.
Osborn, Herbert, Agricultural College, Ames, Iowa.
Pammel, L. H,, Agricultural Station, Ames, Iowa.
Plllsbury, J. H., Smith College, Northampton, Mass.
Poteat, W. L., Wake For.'St, N. C.

Preble, Ji\, W. P., New Tork City.

Euffner, W. H., Lexington, Va.
Sanford, Edmund C, Clark University, Worcester,

Schuteidt, E. W., Washington, D.C.
Scripture, B. W., Clark Univer.-'lty. Worcester, Mass.
Slade, D. D., Museum Comp. Zool., Cambridge,
Mass.

Smith, John B., Eutgers College, New Brunswick,
N.J.

Southwlck, Edmund B., New Tork City.

Stevens, George T., New Tork Cliy.

Stevenson, S. Y., Philadelphia, Pa.
Stone, G. H., Colorado Springs, Col.

Thomas, Cyrus, Washington, D. C.

Thurston, R. H., Cornell University, Ithaca, N.T.
Todd, J. E., Tabor, Iowa.
True, Frederick W., National Museum, Washing-

ton, D.C.
Turner, C. H., University of Cincinnati, Cincinnati,

O.
Wake, C, Staniland, Chicago, 111.

Ward, E. DeC, Harvard University, Cambridge,

Ward, Stanley M., Scranton, Pa. >

Warder, Robert B., Howard University, Washing-
ton, D.C.

Welch, Wm. H., Johns Hopkins University, Balti-

more. M.D.
West, Gerald M., Clark University, Worcester, Mass.
Whitman, C. O., Clark University, Worcester, Mass.
Williams, Edward H., Lehigh tjniverslty, Bethle-
hem, Pa.
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Contents.

On the Fundamental Hypotheses of
Abstract Dynamics. J. C. Mac-
gregor

The Great Lake Basins. P. J Farns-
ivorth

Notes and News

The Hopkins Seaside Laboratory.
David S. Jordan

The Antenna and Sting of Yikilcab
as Components in the Maya Day-
Signs. H. T. Cresson

Letters to the Editor.

The English Sparrow and Other
Birds. F. A. Sampson

On Maya Chi-onology. Ed. Seler...

The Palenque Tablet. Cyrus Thomas

Book Eeviews.
On the Modification of Organisms. .

.
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THE

idl Tell

COMPANY.
98 MILK ST,, BOSTON, MASS,

Tbi.s Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,465, and January 30, 1§77,
No. 1§6,787.
The Transmission, of Speech by

all known forms of ELECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the above patents, and
renders each individual user of tel-
ephones, not furnished by it or its

licensees, responsible for such un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

Mew Method of Protecting Properly

from Lightning.

The Lightning Dispeller.

Price, $20 to $30.—According to size.

The Patent Lightning Dispeller is a conduc-
tor specially designed to dissipate the energy
of a lightning discharge,—to prevent its

doing harm,—placing something in its path
upon which its capacity for causing damage
may be expended.

No recorded case of lightning stroke has
yet been cited against the principle of the

Dispeller. So far as known, the dissipation

of a conductor has invariably protected under
the conditions employed.

Correspondence solicited.

AGENTS WANTED.

The American Lightning Protection Company

United Bank Building, Sioux City, Iowa.

THE LABRADOR COAST.
A JOURNAL OF TWO SUIVIMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
EEY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES, AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, M.D., Ph.D.

Sportsmen and ornithologists will be interested in

the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Scudder has con-

tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-
tant suggestions; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide
to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as

well as those interested in geographical and histori-

cal studies.

. 513 pp., 8°, $3.50.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

SCIENCE
The Illustrated Popular Science Weekly.

TENTH YEAR.
More than Four hundred of the lead-

ing scientific men and women of Amer-
ica have agreed to contribute to the
paper during the coming year ; and, as others

are constantly joining in this move, to make the

paper more valuable than ever, it cannot be long
before there will be a body of over five hun-
dred competent users of this weekly
medium of scientific discussion.

See last page of this num her.

Send 50 cents, in postage stamps if most con-

venient, for 2 months' trial subscription.

N. D. c.
874 Broadway,

HODGES,
NEW YORK.
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PUBLICATIONS.

INSECTS AND INSECTICIDES.
A PRACTICAL MANUAL,

Concerning Noxious Insects and the Methods

of Preventing their Injuries.

By CLARENCE M. "WEED,
Professor of Entomology and Zoology, New

Hampshire State College.

WHAT IS $AIf> ABOUT IT.

"I think that you have gotten together a very
useful aLd vakiabJe little book."'- Dr. C. V". Riley,

U. S. Entomologist. Washington, D. C.

tf It is excellent.""—James Fletcher, Dominion En
touiologist, Ottawa, Canada.
" I am well pleased with it."—Dr. F. M. Hexamer,

Editor American Agriculturist, New York.

"It seems to me a good selection of the matter
which every farmer and fruit grower ought to have
at his immediate command."— Prof. S. A. Forbes.

State Entomologist of Illinois, Champaign, III.

"A good book, and it is needed."—Prof. I

Bailey, Cornell University.

"It is one of the best books of the kind 1 have
ever seen."— J. Freemont Hickman, Agriculturist,

Ohio Experiment Station, Columbus, Ohio.

"I shall gladly recommend it."— Prof. A. J. Cook,

Michigan Agricultural College.-

Price, $1.25.

Sent postpaid to any address on receipt of price.

N. D. C. HODGES, 874 Broadway, New York.

PUBLICATIONS. PERIODICALS.

NEO-DARWIMSM AND NEO-LAMARCKISM.

By LESTE- WARD.
Annual address of the President of the Biological

Society of Washmgton delivered Jan. 24, 1891. A
historical and critical review of modem scientific

thought relative to heredity, and especially to the

problem of the transmission of acquired characters,

The following are the several heads involved in the

discussion Status of the Problem, Lamarckism.
Darwinism, Acquired Characters, Theories of He-

redity, Views of 3Ir. Galton, Teachings of Profes 'or

Weismann, A Critique of Weismann. Neo-Darwin-

ism, Neo-Lamarckism, the American "School," Ap-

plication to the Human EacG. In so far as views

are expressed they are in the main m line with the

general current of American thought, and opposed

to the extreme doctrine of the uon-transmissibility

of acquired characters.

Price, postpaid, 2 5 eeiitx.

N, D. C, HODGES, 874 Broadway, N. Y.

THE BOTANICAL GAZETTE.
A monthly illustrated journal of botany in

all its departments.

25 cents a number, $2.50 a year.

Address
PUBLISHERS BOTANICAL GAZETTE,

J31oo>miu»;toii, liid.

JOHN IRELAND'S Bookstore, 1197 Broadway

B
ACK NUMBERS and complete sets of leading Mag-

azines. Raies low. AM. MAG. EXCHANGE.
Schoharie N V

down town to select books or stationery. His stock
is well selected and embraces all the new and standard
books as soon as issued. Out-of-town purchasers can
order by mall with every conQdence that their wants
will be as well supplied as if buying in person.

The American Geologist for 1892.
Edited by Prof. S. Calyin, University ol Iowa; Dr. E. W. Clatpole, Bachtel College; .John Eterman,

Lafayette College; Dr. Persifor Frazer, Penn. Hort. See; Prof. P. VV. Craoin, Colorado College;
Prof. Rob't T. Hill, U. S. Irrigation Survey; Dr. Andrew C. Lawson. University of California; R. D.
Salisbury, University of Wisconsin; Joseph B. Tyrrell, Geol. Sur. of Canada; E. O. Ulrich. Minnesota
Geological Survey: Prof. I. C. White. Uuiversity of West Virginia; Prof. N. H. Winchell. University
of Minnesota. Now in its IXth volume. S3.50 per year. Sample copies, ;iO cents. Address

THE GEOLOGICAL PUBLISHING CO., MianeapoUs, Minn.
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" The Magazine for Hot Weather."

i^Review-ReviewsI
Is "A Summer Magazine'

BECAUSE—" If one has only ten minutes
every day to read, he can keep thor-
oug^hly posted on the events cf the
whole world by reading this valuable
publication."—5eaif/e Press- r/,7je5.

BECAUSE " It is illustrated lavishly and
well and is indispensable."—do/jg/'egfa-
tionalist.

BECAUSE -'=It is the best
through v/hich a busy ma
abreast,"—C/ja»/?ce(/ A/. Depei

BECAUSE-'' The ' Review of Reviews ' v.

always interesting."

—

N. Y. Sun.

BECAUSE—"The usual bright and tren
chant a.-ialysis of literary noveltic:
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ON THE FUNDAMENTAL HYPOTHESES OF AB-

STRACT DYNAMICS.'

BY PROFESSOR J. G. MACGREGOR, D.SC.

The formally recognized axioms of abstract dynamics

employed by most writers are the three Laws of Motion

enunciated by Newton, in the " Principia," not always in the

form given them by Newton, but in some form or other.

It is obviously important that sucli axioms should be precise

in their enunciation, independent of one another, sufficient

for the deduction of all propositions applicable to natural

forces generally, and as few as possible.

These axioms are sometimes regarded as constituting a

definition^ of force. As defining force, however, they are

not consistent with one another; for momentum being a

relative conception, i.e., having magnitude and direction

which vary with the point by reference to which velocity is

specified, force, if defined by the first and second laws, must
also be a relative conception. And it follows that the third

law cannot in general hold; for it is easy to show that if it

hold for one point of reference, it cannot hold for another

having an acceleration relative to the first.

The axioms are thus statements about the action of force,

force being assumed to be already a familiar conception. As
applicable to the translation of bodies, they may be regarded

either as hypotheses verified by the deductions made from

them, or as generalizations established by direct though

rough experiments. When, however, we come to study the

effect of force in changing the rotation of bodies or their

state of strain, we assume the laws of motion to hold for the

small parts (particles or elements) of which we imagine the

bodies to consist. And therefore, as forming the basis of

dynamics as a whole, they must be regarded as hypotheses.

In either case it is necessary to note that both the popular

and the scientific conceptions of force ascribe to it a magni-

tude and direction quite independent of the point of reference

which may be used in specifying the motion of the body on

which it acts.

I. The Precision of the Laws of Motion.

Owing to this non-relative character of force, it is obvious

that the first and second laws of motion can hold only pro-

vided the motion of bodies be specified relatively to certain

points. In omitting the mention of these points, Newton's

laws are somewhat lacking in precision; and it is important

to determine what the points are.

As, according to the first law, two particles which are both

free from the action of force must have uniform velocities,

relatively to the unspecified point of reference, each must

have a uniform velocity relatively to the other. Hence the

first law, as pointed out by Tait,^ holds relatively to any
particle on which no forces act.

' Abstract of the presidential address to the Jlathematical and Physical

Section of th© Royal Society of Canada, at the meeting held May, 189"2.

' Maxwell's Matter and Motion, Art. xl.

3 Properties of Matter (1S85), p. 92.

As, according to the second law, the acceleration of

either a particle of finite mass acted upon by no force,

or a particle of infinite mass acted upon by no infinite

force, must be zero relatively to the unspecified point

of reference, this law must hold relatively to all such

particles.

But such particles are fictitious. To bring the second law

within the region of practical application, we must find

accessible points by reference to which it holds. This may
readily be done ; for it is easy to prove it to hold for

a particle acted upon by given forces, relatively to any
other particle, with respect to which, but for the action

of these forces, the former would have no acceleration.

Thus, as is usually assumed, the acceleration, relative to

a point of the earth's surface, of a body situated at that

point and at rest or in uniform motion relatively to it,

except in so far as its motion may be modified by given

forces, may be determined by the application of the second

law.

It is interesting to note that this was the point of reference

• employed by Newton in the experiments made by him to

verify the third law. In these well-known experiments^ on
the impact of spheres, the spheres were suspended by strings,

and impact was made to occur when the spheres occupied

their lowest positions. Their velocities before and after

impact were taken to be proportional to the chords of the

arcs (corrected for resistance of air), through which they

had fallen, or were found to rise respectively. Hence the

acceleration of a freely falling body was assumed to be verti-

cal; and the point of reference was consequently the point

of the earth's surface at which the experiments were made.

Also at the instant of impact, the spheres were passing

through their positions of zero acceleration relatively to this

point. Hence the equal and opposite changes of momentum
observed were specified by reference to a point with respect

to which, apart from the action of the stress due to impact,

the impinging spheres had no acceleration.

As the third law asserts merely the equality and opposition

of two forces, it must hold for all points of reference; or

rather it is independent of points of reference.

It follows that besides the points mentioned above, with

respect to whicli the second law holds, there is, in the case

of a system of particles, free from the action of external

force, another, viz., the centre of mass of the system. For
this point may be shown by the aid of the third law to have

no acceleration relatively to any point, by reference to whicli

the second law holds.

It may easily be proved that the stress between two parti-

cles is proportional to the product, by the sum of their masses

into their relative acceleration ; and that consequently, if one

of the particles be of infinite mass, the stress is proportional

to the mass of the other multiplied by the relative accelera-

tion. Hence if, in applying the second law of motion, a

particle of infinite mass be chosen as point of reference, all

the forces acting on a system of particles, both external and

internal, may be regarded as exerted upon them by the

particle of infinite mass.

' Principia: Scholium to Axiomata.
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2. Independence of the Laws of Motion.

Maxwell' maintains that " the denial of Newton's first law

is in contradiction to the only system of consistent doctrine

about space and time which the human mind has been able

to form." If this be so, it must be possible to deduce the law

from the doctrine of space and time, and it cannot be held

to be hypothetical in character. Maxwell's argument is as

follows :
" If the velocity [of a body freed from the action of

force] does not remain constant, let us suppose it to vary.

The change of velocity must have a definite direction and

magnitude. By the maxim that the same causes will always

produce the same effects, this variation must be the same,

whatever be the time or place of the experiment. The

direction of the change of motion must therefore be de-

termined either by the direction of the motion itself or

by some direction fixed in the body. Let us, in the first

place, suppose the law to be that the velocity diminishes

at a certain rate. . . . The velocity referred to in this hy-

pothetical law can only be the velocity referred to a point

absolutely at rest. For if it is a relative velocity, its direc-

tion as well as its magnitude depends on the velocity of the

point of reference. . . . Hence the hypothetical law is with-

out meaning unless we admit the possibility of defining ab-

solute rest and absolute velocity;"

This argument, which is endorsed by Tait," may be used

to prove Newton's law also to be without meaning. For this

purpose all that is necessary is to substitute displacement for

velocity or motion, wherever these words occur in the above

quotation, and changes for diminishes. The argument is

thus transformed into one equally good or bad, in favor of

the cessation of motion on the cessation of the action of force,

as against Newton's law.

The fallacy — for the argument would thus appear to be

fallacious— seems to lie in the incomplete recognition of

the relativity of the law of motion under consideration.

Thus, when, in the second sentence of the above quotation.

Maxwell says: " The change of velocity must have a definite

magnitude and direction," he forgets that its magnitude and

direction must vary with the point of reference. And the

whole argument turns upon this asserted definiteness.

While the first law must be considered incapable of deduc-

tion, its right to formal enunciation among the fundamental

hypotheses of dynamics has often been disputed on the ground

of its being a particular case of the second law. This must

be admitted; and its separate enunciation must therefore be

pronounced illogical.

There is one objection, however, which may perhaps be

urged against the omission of the first law, viz., that Max-
well" and other authorities hold that this law, "by stating

under what circumstances the velocity of a moving body

remains constant, supplies us with a method of defining equal

intervals" of time. As no such statement is ever made
about the second law, it would thus appear that the omission

of the first would leave us without a basis for the measure-

ment of time.

This objection, however, is easily met. For, first, the sec-

ond law supplies us with more methods of defining equal

intervals of time than the first law. In addition to the defi-

nition given by the latter, it tells us, for example, that those

intervals are equal in which a body acted upon by a constant

force undergoes equal changes of velocity.

^ Matter and Motion, Art. XLI.

2 Ency. Brit., 9th Ed., Art. Mechanics, § 298.

3 Matter and Motion, Art. .XLiii

Second, both laws assume that equal intervals of time

have already been defined. So far as power of defining

is concerned, therefore, they give us nothing that we
did not possess before their enunciation. The only ad-

vance in lime-measurement which we owe them is that

they show us how to construct time-pieces which will mark
off for us the intervals assumed to be equal in their enunci

ation.

Third, the intervals assumed equal in the enunciation of

these laws are not known to be equal. What they assume
is therefore nothing more than a conventional time scale;

and what they give us is nothing more than certain methods

of securing accurate copies of this scale.

And, fourth, both of these laws may be enunciated so as

to retain all their dynamical significance, and yet make no
reference to the measurement of time, by adopting as the

definition of velocity not distance traversed per unit of time,

but the distance traversed while the earth (or, better, a cer-

tain ideal earth) rotates through a certain angle relatively

to the fixed stars. Enunciated in this way these laws assume
no definition of equal intervals of time, and can consequently

supply us with no such definitions.

Newton's second law asserts that the acceleration produced

in a body by a force is directly proportional to the force and

has the same direction ; and as the assertion is without re-

striction, the law implies that the effect of the force is the

same, whatever the motion of the body may be and whatever

other forces may be acting upon it. Many writers regard

the latter implied part of the law as being the only hypo-

thetical part. They therefore make it the second law of

motion and attempt to deduce the former part from it, the

argument being that since any number n of equal and co-

directional forces will produce in a body an acceleration n
times as great as that produced by one, the acceleration pro-

duced in a body must be proportional to the force producing

it. It is here assumed, however, that n equal forces in the

same direction are equivalent to a single force of n times

the magnitude. Thus the explicitly asserted portion of

Newton's second law cannot be deduced from the implied

portion except by the aid of an additional hypothesis; and
the law as a whole must therefore be regarded as hypotheti-

cal.

The third law is supposed to have been deduced from the

first by Newton himself. Maxwell^ appears to hold this

view; Lodge" declares his adhesion to it; and Tait* says the

third law "is very closely connected with the first." New-
ton's discussion ' of the third law, in which he is supposed

to make this deduction, consists of two parts. He first shows
by the experiments referred to above, that the law applies

to the case of the stresses between bodies pressing against

one another; and he then extends it by the aid of the first

law to gravitational stresses, and by the aid of further ex-

periment to magnetic stresses as well. In this extension he
does not say that he is building upon the results of his ex-

periments on impact, but it seems obvious that he does so.

Maxwell summarizes his argument admirably in the follow-

ing words: "If the attraction of any part of the earth, say>

a mountain, upon the remainder of the earth, were greater

or less than that of the remainder of the earth upon the

mountain, there would be a residual force acting upon the

system of the earth and the mountain as a whole, which

1 Matter and Motion, Art. ltiii.

5 Elementary Mechanics (1885), p. 56.

« Properties of Matter (1885), p. ]03.

' Prlnctpla : Scholium to Asiomata.
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would cause it to move off with an ever-increasing velocity

through infinite space. This is contrary to the first law of

motion, which asserts that a body does not change its state

of motion unless acted upon by external force." That this

argument is based upon the assumption of the equality of

the action and reaction between bodies pressing against one

another, seems to follow from the consideration that other-

wise the "residual force," due to the possible inequality of

the action and reaction of the gravitational stress between

the mountain and the remainder of the earth, might be re-

garded as neutralized by au opposite inequality in the action

and reaction of the stress at their surface of contact. Even,

therefore, if Newton's extension of his experimental result

to forces acting at a distance were regarded as valid, the

ihird law could not be regarded as deduced from the first.

It would only be shown to be but partially hypothetical.

But since, in the present state of dynamics, the laws of mo-

tion must be regarded as applicable to particles, Newton's

argument, though valid when they were considered applica-

ble 10 extended bodies, can no longer be admitted; for the

uniformity of the motion of a body free from the action of

external force is itself a deduction, which can be made only

by assuming the third law in its most general form.

3. Sufficiency of the Laws of Motion.

The best test of the sufficiency of the laws of motion is the

question, Can they give by deduction the greatest of all

physical laws, the conservation of energy ? This law may
be proved, by the aid of the second and third laws of motion,

to hold in the case of any system of particles which is neither

giving energy to, nor receiving energy from, external bodies,

provided the stresses between the particles act in the lines

joining them and are functions of their distances. It has

a'so been proved by experiment to hold in a very large num-
ber of cases in which the laws of the forces acting are un-

tnown, the energy disappearing in one form and the energy

appearing simultaneously in another form being measured.

The amount of such experimental evidence is so large that

no doubt is now entertained that the law of the conservation

of energy is applicable to all natural forces. Hence the

fundamental hypotheses of dynamics should either include

this law or give it by deduction.

Although many writers state that this law may be deduced

•from the laws of motion, Lodge' is the only one, so far as

I am aware, who claims to make the deduction. This he

does in a passage beginning as follows: ''All this, indeed,

in a much more complete and accurate form — more com-

plete because it involves the non destruction of energy, as

well as its non-creation — follows from Newton's third law

of motion, provided we make the assumptions (justified by

experiment)," etc. It is unnecessary to quote farther; for

when assumptions justiBed by experiment are called in to

the aid of the third law, additional fundamental hypotheses

are thereby selected.

The second law of motion enables us to take the first step

in the deduction of the conservation of energy. The proof

is so well known that I may simply cite that given by Thom-
son and Tait,^ resulting in the familiar equation: —

2{Xx-\-Yy-\-Zz) = 2m{xx-\-yy-\-zz),

in which the first member represents the rate at which work

is being done by the forces acting on the particles of a sys-

' Elementary Mechanics (1885), p. 82.

2 Treatise ou Nat. Piiil. (18T9), Vol. I., Part 1, p. 269.

tem, and the second is equal to the rate at which the kinetic

energy of the system is being increased. It is usually called

the equation of vis viva, and, having been deduced from the

second law of motion alone, is applicable to all forces,

whether conservative or not.

Newton gave this result in the Scholium to the Laws of

Motion in a statement which may be paraphrased thus:

Work done on any system of bodies has its equivalent in

work done against friction, molecular forces, or gravity, to-

gether with that done in overcoming the resistance to accel-

eration. Thompson and Tait point out expressly ' that this

statement of Newton's, which, owing to the form he gave it,

is often referred to as his second interpretation of the third

law of motion, is equivalent to the equation given above.

Nevertheless, it has been interpreted as being little less than

an enunciation of the law of the conservation of energy it-

self.^ Thus Tait* says it "has been shown to require com-

paratively little addition to make it a complete enunciation

of the conservation of energy;" and "What Newton really

vicnted was to know what becomes of work which is spent

in friction." Besaut* takes the same view.' These writers

seem to claim that Newton's statement is equivalent to what

Thomson and Tait call "the law of energy in abstract dy-

namics," viz., "The whole work done in any time on any
limited material system by applied forces is equal to the

whole efiFect in the forms of potential and kinetic energy pro-

duced in the system, together with the work lost in friction."

Of this it may certainly be said that what it wants to make
it a complete enunciation of the conservation of energy

is a statement as to what becomes of the work spent in

friction.

Compare this, however, with Newton's statement, as para-

phrased above, and it is at once obvious that what the latter

wants to make it a complete enunciation of the conservation

of energy, is a statement as to what becomes not only of

work spent in friction, but also of work done against molec-

ular forces and gravity, and of work done in overcoming

the resistance to acceleration. Newton may possibly have

known all this, but he does not say so; and we must there-

fore hold his statement to be, as Thomson and Tait point out,

merely a verbal expression of the equation given above. The

question of the interpretation of Newton's statement is of

more than mere historical interest; for if it would bear the

interpretations which have been put upon it, the law of the

conservation of energy would be capable of being deduced

from the second law of motion alone.

To pass from the equation of vis viva to the law of the

conservation of energy, we require to know that the work

done during any change of configuration of a system of

particles acted upon by natural forces depends only upon

the changes in the positions of the particles, and not upon

the paths by which or the velocities with which they have

moved from the old positions to the new. Helmholtz'

showed that this deduction may be " based on either of two

maxims, either on the maxim that it is not possible by any

3 Treatise on Nat. Phil. (1879), Vol. I., Part 1, p. 2T0.

« This address was written before I had seen Professor W. W. Johnson's

paper on "The Mechanical Axioms, or Laws of Motion" (Bull. N. Y. Math.

Soc, Vol. I., No. 6, March, 1892).

5 Properties of Matter (1885), p. 101, and Recent Advances in Physical Sci-

ence (1876), p. 38.

« Dynamics (1835), p. 49.

' Garrett (Klamentary Dynamics, 1886, p. 47) goes so tar as to say that New-

ton's statement " Is nothing more nor less than the enunciation of the great

principle of the conservation of energy.''

8 On the Conservaiioi of Force (1847): Taylor's Scientlfl: Memoirs. Nat.

Phil. (1858), p 114.
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combination whatever of natural bodies to derive an un-

limited amount of meclianical force [energy], or on the as-

sumption that all actions in nature can be ultimately referred

to attractive or repulsive forces, the intensity of which de-

pends solely upon the distances between the points by which

the forces are exerted/' He showed also that it was imma-

terial which of these maxims was assumed, as the other could

be at once obtained from it. How by the aid of either of

these hypotheses we pass from the equation given above to

the law of the conservation of energy is of course well known.

The point to which it seems necessary to draw attention is

that some hypothesis is required, and that either of these is

sufficient for the purpose.

As the second of Helmholtz's maxims is simply an exten-

sion of the third law of motion, and as Newton's three laws

have obtained such wide usage, it would seem to be desirable

to adopt the second maxim as a fourth law of motion. Were
we to select the first maxim, it would be necessary to re-cast

our fundamental hypotheses altogether.^ Possibly it might

be advantageous to take this course, to make, as Tait^ sug-

gests, the laws of the conservation and the transformation

of energy our fundamental hypotheses, and to banish the

conception of force to the limbo of once useful things. But

if Newton's laws are to be retained, they should be supple-

mented by the second of Helmholtz's assumptions.

It is at once obvious that this fourth law will, like the

third, be independent of points of reference; and it follows

that the law of the conservation of energy will hold rela-

tively to all points by reference to which the second law

holds. This conclusion is inconsistent with Newcomb's

assertion^ that this law '' assumes that we refer the motions

of all the bodies whose energy is considered to some foreign

body of infinite mass, from which emanate the forces which

give motion to the system." According to the above, this

law may of course be expressed relatively to a particle of

infinite mass, and, if thus expressed, the forces which give

motion to the system may be supposed to emanate from that

particle. But it may also be expressed relatively either to a

particle of finite mass free from the action of force, or to

the centi'e of mass of the system itself whose energy is con-

served.

4. Reduction of the Laws of Motion.

Finally, the four laws of motion may obviously be re-

duced to two. The first has already been seen to be a par-

ticular case of the second. The third is involved in the

fourth; for when it is asserted that natural forces are attrac-

tions or repulsions, it is implied that their action and reac-

tion are in opposite directions, and when it is asserted that

they may be expressed as functions of the distances of the

particles between which they act, it is implied that their action

and reaction are equal. The four laws thus reduce to two,

which may be enunciated somewhat as follows:—
The Law of Force. — Relatively to any particle free from

the action of force, the acceleration produced in another

particle by a force is proportional to the force and has the

same direction.

The Law of Stress. — Natural forces may be considered

to be attractions or repulsions whose magnitudes vary

solely with the distances of the particles between which

they act.

* Many writers illogically select the first maxim as a fourth law. See Pro-
fesBor Johnson's paper cited above ; also my Kinematics and Dynamics,
5 436

' Ency. Brit., 9th Kd., Art. Mechanics, 5 291.

3 I'hil. Mag., Ser. 5, Vol xxvil. (1889), p. 116.

THE GREAT LAKE BASINS.

BT P. J. PAHNSWORTH.

The problem of the origin of the Great Lakes has for a

long time engaged the attention of the scientists, who have

come to a variety of conclusions, none of them very satis-

factory. Subsidence, ice action, glacial scooping, and Presi-

dent Chamberlin's theory that they were hollows made by

accumulating ice bending down the earth's crust.

An article in Science of June 3 presents a more plausible

theory, that they are vallies of erosion, made by some great

river, giving as evidence the map of Dr. Spencer, pointing-

out the discoveries and probable deep pre-glacial channels:

leading into the St. Lawrence and the Atlantic. Professor

Spencer, in his paper on High Continental Elevations, read

at the Scientific Association at Toronto, 1889, sums up by-

saying, " The lake basins are merely closed-up portions of

the ancient St. Lawrence valley and its tributaries." " The
lake basins are all excavated out of Palaeozoic rocks except

a part of that of Lake Superior."

If we go back in geologic history to Azoic times we findi

that the first emergence of the continent was the V shaped

land around Hudson's Bay, an open sea below it. Next, aa
emergence of a point below the V and a line of height ex-

tending along the lower side of what we call the river and

gulf of St. Lawrence. A sea or strait extended round the-

primitive land from the Atlantic to the Arctic Ocean on the

north-west. After the elevation of the trough at the north-

west, an inland sea was left covering Superior, Michigan,.

Huron, and Ontario, leading into the St. Lawrence Gulf.

In time there was elevation and subsidence and flexion of

strata, as pointed out by Professor Spencer, and the great

basins were left as interior seas. There was a large water-

shed to the north that compelled an overflow, that made
its way in the deep channels that have been discovered,

at some time out of Ontario, across New York, then, if tliere^

was continental elevation, making the deep channels down
the valley of the St. Lawrence and far out into the Gulf.

Lake Champlain was a pool in a fissure of the Azoac world,,

that was connected with the open channel in the Archean

land.

The ice period so obstructed the old outlet that when it.

was melting, the superfluous waters of the great basins were

poured into the Gulf of Mexico through the Illinois and

Wabash rivers. When the ice disappeared, the old outlet had

become obstructed by flexions of strata and mountains of

drift. It is evident that Lake Michigan had a channel

through Georgian Bay, and thence into Ontario. It is not.

yet apparent where the deep channel for the waters of Su-

perior came in, or that it had any such. It has an insignifi-

cant but sufficient outlet through the St. Mary's River.

Michigan and Huron reach Ontario over the St. Clair flats-

and through the shallow trough that holds Lake Erie, which-

probably is of post-glacial age, and then into Ontario down
the hill that is being cut back by the falls of Niagara.

The great lakes were deep seas before the world was cold

enough for ice, and were great basins b3fore glaciers were

possible.

One could hardly conceive how glacial ploughing coming

from the north or north-east could make chasms at such an-

gles to each other. In regard to cut of channels of erosion,,

it would require a river from the south-west and north-west,,

from Michigan and Superior, of such magnitude that great

valleys or traces of them would be left. Lake Superior is-

360 miles long and 150 miles wide in some places, with a.
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depth of 1000 feet, with a probable 100 or 200 feet more cov-

ered with sediment 600 feet above tide-water, which would

make its bottom 500 feet below sea-level. To conceive it as

an old river channel would require an elevation of the conti-

nent of 1500 feet above its present level. It is, moreover,

surrounded by high rocky shores having few rivers coming

into it, as its watershed was never large and not channeled

by fjords.

There may have been an elevation of the continent, but

the lakes went up with it; there was undoubtedly ice but the

lakes were there before it. They are pools left by the old

Azoic Sea.
Clintou, Iowa.

NOTES AND NEWS.

In the latest quarterly statement of the Palestine ExploratSon

FunJ as we learn from Nature, it is said that considerable prog-

ress is being made vvith the Akka-Damascus Railway, the route

of which, after various expensive surveys, has been definitely de-

cided upon. The line chosen is practically that first suggested by

Major Conder, E.E.. several years ago. Beginning at the great

fortress of Acre, the railway will run down the plain of Acre

parallel with the sea, throwing out a branch to Haifa, at the'

northern foot of Mount Carmel, and thence to and across the plain

of Esdraelon, passing near Nazareth to Shunem and Jezreel, and
through the valley of Jezreel, skirting the slope of the hills, to the

river Jordan, which will be crossed within sight of Bethshean.

The Jordan here offers exceptional facilities tor the erection of the

railway bridge, consisting of two spans. Not only are the two

opposite banks of the river formed of solid rock, but the centre of

the river contains a large block of similar rock, from which each

span of the bridge will be thrown to the east and west bank re-

spectively. From the Jordan the railway will ascend the slope of

the Jaulan Plateau, along the crests that close the eastern shores

of the Sea of Galilee, this ascent constituting the only difficult por-

tion of the line, but which the surveys now made show to be much
easier of accomplishment than was originally anticipated. The
plateau near El'Al being reached, an easy gradient will carry the

line by Seil Nawa and Kesweh to Damascus. Passing through

the finest plains of western and eastern Palestine, the railway

will be one of great importance. The authorities of the Palestine

Exploration Fund are of opinion that its construction can hardly

fail to lead to important archaeological discoveries, and the com-
mittee hope to make arrangements for obtaining full information

respecting these.

— The Kew Bvlletin for May and June, according to Nature,

contains several contributions which will be of great interest to

botanists and to various classes connected with the industrial ap-

plioaiions of botany. One of these contributions is a valuable

report (with a plate) by Mr. George Massee on a disease that has

attacked vanilla plants in Seychelles. In the same number are

printed the second of the Decades Kewenses Plantarum Novarum
in Herbario Horti Regii Conservatarum, and the second decade of

new orchids. An excellent illustration of the way in which the

authorities at Kew seek to promote industry is afforded by a cor-

respondence on Sansevieria fibre from Somali- land. The increased

attention devoted to the production of white rope fibres in the

western tropics appears to have had a stimulating effect in the

East Indies, and now the production of fibre from Agave vivipara

in Bombay and Manila is followed by a fibre obtained from Somali-

land from a singular species of Sansevieria. This fibre was first

received in this country as an "Aloe" fibre. It was soon noticed,

however, that it possessed characteristics differing from all ordi-

nary " Aloe ' fibre, and a request was made to the Foreign Office

that Colonel Stace should be invited to obtain for the Royal Gar-

dens a small sample of the fibre, a large leaf from the plant yield-

ing it, and, if possible, a few small plants for growing in the Kew
collection. In due time the specimens arrived in excellent order,

and it was found that the fibre is one of the many so-called Bow-
string Hemps, and probably yielded by Sansevieria Ehrenbergii,

a plant first coUecteJ by Dr. Schweinfiirth. Little or nothing

was known of it until it was described by Mr. J. J. Baker, F.R.S.,

in the Journal of the Linnean Society, Vol. xiv., p. S-IG. Its

locality is there stated as "between Athara and the Red Sea."'

The plant is described in a letter to the Foreign Office, written by
Mr. D. Morris, as a very interesting one, and he adds that its ex-

istence as a source of a valuable supply of fibre will be sure to

awaken attention among commercial men in Great Britain.

Messrs. Ide and Christie, writing to Mr. Morris, speak of the fibre

as an excellent one of fair length and with plenty of " life." " In

character," they say, " it strongly resembles the best Sisal hemp,
with which we should have classed it l:iut for your statement that

it is derived from Sansevieria. With the exception of its color,

its preparation is perfect, and. even as it is, we value it to day at

£25 per ton. We are of opinion that if care were taken to improve

the color a considerably higher price would be readily attainable,

perhaps as much as £.50 per ton, if a pure white fibre could be

attained without loss of strength and lustre."

— The Harvey pi'ocess of case-hardening, which has been so suc-

cessfully applied to giving a hard surface lo armor plates, is carried

out as follows, according to Engineering : The plate to be treated

is made out of mild steel, containing, say, 0.10 per cent to 0.35

per cent carbon, and, after being formed to its final shape, is laid

flatwise upon a bed of finely-powdered dry clay or sand, which is

deposited upon the bottom of a fire brick cell or compartment

erected within the heating chamber of a suitable furnace. The
upper surface of the plate is then covered with powdered carbon-

aceous material, which is tightly packed. Above this is a layer

of sand, and over the sand is laid a heavy covering of fire-bricks.

The furnace is then lighted and raised to a temperature sufficient

to melt cast-iron, and this heat is maintained for a greater or lesser

period, according to the amount of caibonizing to be effected.

About 130 hours are said to be required for a plate 104 inches

thick. On removal from the furnace such a plate is found to have

had the composition of its upper surface changed. At a depth of

about 3 inches from this surface the percentage of carbon has

been raised by about 0.1 per cent, which increases progressively

as the outer surface is neared, when the amount of carbon may
rise to 1 per cent. It is said that this process, though, as will be

seen, it resembles the ordinary cementation process, does not cause

any blistering of the surface of the plate. This the inventor at-

tributes to the high temperature at which it is carried out; but

it is also suggested that the absence of blisters may be due to the

homogeneity of the metal used, which, unlike the wrought-iron

bars used in the cementation process, is free from cinders.

— An interesting addition to the much-vexed Sumero-Akkadian

question has recently been made by an Ottoman scholar. Ohannes

Sakissian Effendi, an official in the Treasury department at

Constantinople, has issued privately the first instalment of a work

intended to prove that the non-Semitic idiom of the cuneiform

inscription is related linguistically to Armenian, Turkish, and an-

cient Egyptian. He strenuously combats the theory of the Rev.

C. J. Ball, of the affinity of Akkadian and Chinese. That

Akkadian or rather Sumerian was related to Turkish or to Ar-

menian is by no means inherently improbable. We can hardly

admit being convinced by the author as yet, and would prefer

awaiting some ethnologic evidence before reaching a conclusion.

But we cannot fail to welcome to the ranks of students of the

ancient civilization of Mesopotamia the first subject of the Em-
pire of which Mesopotamia is a part, who has busied himself with

cuneiform studies Turkey has produced investigators in all

branches of modern science, a classical archfeologist and explorer

like Hamdi Bey, a Turkish lexicographer like the late Ahmed
Vefik Pacha, or a man hke Tewfik Bey Ebuzzia, the historian of

Turkish literature, a writer on military matters like.Djeva Pasha,

the present Grand Vizier, or a student of pure mathematics like

Tewtik Pasha, the present minister of public works. Sakissian

Eflfendi is the first Ottoman who, to our knowledge, has written

on a subject connected with cuneiform research, and we take the

appearance of his brochure as an omen that these studies will be

seriously taken up at the Imperial Museum in Constantinople.

A catalogue of the cuneiform objects preserved in that museum
would tie eagerly welcomed by the learned world.
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THE HOPKINS SEASIDE LA.BOEATORY.

BY DAVID S. JORDAN.

One of the best equipped and most favorably situated of

the marine laboratories for research is the Hopkins Seaside

Xiaboratory on Monterey Bay in California. This institu-

tion is an outgrowth from the biological departments of the

Xieland Stanford, Jun., University, its equipment having

been provided for by the generosity of Mr. Timothy Hop-
kins, one of the trustees of the University. The laboratory

is situated on a rocky point of land known as Point Aloha,

which juts into Monterey Bay near the village of Pacific

Grove. The laboratory is a two-story, frame building sixty

feet by twenty. On each floor the many windows make the

sides of the building virt\ially of glass. The lower floor is

devoted to aquaria and to work in connecti )n with aquaria.

The upper floor is fitted up for advanced research, with pri-

vate rooms for workers in special fields. On the lower floor

are seven aquaria provided with running water, besides

various glass jars and similar vessels used for the study of

smaller animals.

The fauna of Monterey Bay is peculiarly rich, as the life

histories of the animals of this region have been scarcely

Studied by zoologists. The laboratory, therefore, offers spe-

cial attractions to naturalists, particularly to workers on
tunicates, jelly fishes, star-fishes, fishes, and nudibranch mol-

lusks. The material for zoological purposes is extremely

abundant, and one singular feature of the life of this region is

the immense size to which many animals grow as compared
with the size reached by their relatives in the Atlantic.

In the aquaria I notice many specimens of salpa, large

transparent tunicates, reaching a length of four or five

inches. There are nudibranch mollusks {Aplysia) nearly a

foot in length, and a twenty-armed star-fish (Pycnopodia)
whose span covers the whole height of one side of the

aquarium. This creature has been timed in making a cir-

cuit of the four sides of the aquarium, covering the distance

of about nine feet in just four minutes. Immense jelly

fishes which will almost fill a bushel basket are also very

common, and sea anemones, reaching a size by which the

largest of the Atlantic seem like marigolds compared with

sunflowers. Tunicates, chitons, limpets, sea urchins, sea

anemones, octopus, and squid exist in great abundance and
variety. Among the fishes are also many forms of interest

in the aquaria, numerous species of blennies and sculpins

abounding about the rooks. The blue hag fish (Polistotrema)

occurs in great abundance. This is an eel-shaped fish about

a foot to a foot and a half in length, which lives as a para-

site in the bodies of other fishes. It enters at the eye or at

the throat or some other soft place, and then by means of

the rasp-like teeth, makes a hole in the body of its host and
in time without breaking or disturbing the bones or viscera

of the unfortunate animal, it will devour the entire muscu-
lar system of the fish on which it feeds. Many of the larger

flounders and like fishes obtained in the Bay of Monterey
are found to be half-devoured or reduced to mere hulks by
the operation of this singular fish. The locality is espe-

cially favorable for the study of the viviparous surf-fishes

and rock-fishes. The huge torpedo or cramp fish, which is

found across the bay about Soquel, also invites investigation.

As I write, a grampus ]2 feet in length is brought in in a

dray-wagon by a Portuguese fisherman from Monterey, while

a constant stream of objects of interest comes in from the

Chinese fishing camp at Point Alones. The marine flora of

the Bay of Monterey is equally interesting. About one
hundred and twenty species of sea weeds have been collected

by Mr. Bradley M. Davis, who has charge of the work in

botany. These range in size from the giant kelp, which
here has a length of thirty or forty feet, down to the minute
algae about the wharves.

The laboratory is well supplied with collecting apparatus,

with microscopes, reagents, embedding apparatus, and the

usual material for study, this being brought from the labora-

tories of the Stanford University. About thirty students

ha^e been in attendance during the summer, some of these

being advanced workers in different departments, some of

them teachers and the others students from the laboratories

of the university.

Among the pieces of special work which may be noticed

are the studies of Professor Frank M. MacFarland on the

egg segmentation of the nudibranchs, those of Frank M.
Cramer on the nervous system of the limpet, those of Leav-

erett M. Loomis on the sea birds of Monterey Bay, those of

Wilbur W. Thoburnon the rock-fishes, those of Miss Flora

Hartley on the anatomy of the abalone, and those of Mr.

Charles W. Green on hydroids.

The instruction for the summer has been in the hands of

Professors Charles H. Gilbert and Oliver P. Jenkins, of the

chairs of zoology and physiology respectively, in the Stan-

ford University, assisted by Bradley M. Davis and Wilbur
W. Thoburn, graduate students. The purposes of the labora-

tory as set forth in the circular are: To supplement the work
given in the regular courses of instruction in the zoological,

botanical, and physiological departments of the university

under the favorable conditions of such a station; to provide

facilities for investigators who are prepared to make re-

searches in marine biology, for which the Pacific Coast offers

exceptional attractions, in that its field is very rich and is as

yet largely unworked, to afford an opportunity to those, es-

pecially to teachers, who desire to become acquainted with

marine animals and plants, and to learn the practical

methods of their study.

Id respect to the abundance of material and newness and

freshness of the fauna to be studied as well as in the matter
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of comfort and convenience of living:, there are none of the

seaside laboratories vphich are so fortunately situated as the

one at Pacific Grove.

The views from the windows of the laboratory are singu

larly picturesque and attractive. On the east is seen the

long curve of Monterey Bay, bordered by white sand-dunes

covered with deep green chapparal, the dark pine trees of

Pacific Grove, and the rocky promontory of Point Alones

with its Chinese fishing camp in the foreground, and in the

distance the mountains which separate the valley of Monterey

from that of San Benito. On the west the irregular coast-

line is visible as far as the point of pines, and on the north

the broad sweep of the bay-shore is in sight as far as the

lighthouse of Santa Cruz. The Bay of Monterey, with its

surroundings of rock, forest, and mountain, is one of the

most picturesque in the world, and to the eye of the natur-

alist it has no equal, at least short of the coral-lined harbors

of the tropics.

THE ANTENNA AND STING OF YIKILCAB AS COM-
PONENTS IN THE MAYA DA.Y-SIGNS.

BY H. T. CRESSON, AM., M.D.

Bee-Culture among the ancient Mayas seems to have

received considerable attention, and the apiarists, we are told,

liad patrons, — the Bacabs, — one oft whom, called Hobnil,

was in especial favor. It was in the month Tzoz that the

bee keepers began to prepare themselves for their celebration

in Tzec, and the four Chacs were at that time presented with

plates of incense, one for each Chac, the borders of which

were painted around with designs representing the honey-

comb.
The species of bee which prepared the celebrated honey of

Estabentdm, from a white flower resembling our jessamine,

is like the common bee of Europe in shape and size, and

•differs from it only in having no sting; it is in fact the bee

of Yucatan and Chiapas, and the honey which was prepared,

-especially durins; the month when the EstabentCim bloomed,

was much souglit after in early times, and no doubt formed

an important article of commerce between the inhabitants of

Maiam and the island that is now called Cuba. Four or

five other species of bee are said to exist in Yucatan, but,

vrith a few exceptions, their productions are inferior to the

Isee common to that country and Chiapas.

That the honey-bee was highly esteemed by the ancient

Mayas there is but little doubt; for we see this industrious

insect represented in various portions of the "Bee-Keeper's

Narrative" of the Codex Troano, while honey in the comb
is represented by the Maya scribe as square cakes of that

material (see Fig. 9, plate), carried in the hand of the "god
with the old man's face,"— so named to distinguish him
from other gods who were represented in the same narra-

tive. Honey is represented by other hieroglyphs, one of

which, shown in Fig. 8 of the drawing, has an especial con-

nection with the antennas sign, and we will presently refer

to it. If our alphabet interprets with a reasonable degree

of exactitude, we suppose the god with the old man's face to

be Kukuitz, who appears in one of his various characters as

the patron of the bee-keepers. The phonetic components of

the hieroglyph which invariably accompanies this god, sug-

gest this interpretation. In front of the glyph we have

components of the day-signs Chuen and Akbal enclosed in

the dotted aspirate circle, while below it are Landa's aspirates

twice, and even in some cases thrice repeated. This gives

us "chu-chu " or " khu-khu." Within the glyph, surround-

ing the eye, is the scroll which is always present in this

god's glyph, and to us suggests the phonetic value of ix or

itz. The c'M glyph is generally placed underneath what we
have assumed to be used as a determinative; the two round
glyphs on either side of the tooth-like projections inside of

the c\ glyph suggest that in this ease it is to be used as

Chu. I find tbis c*"! glyph appearing as cha, cha, c*"!, cho,

chu, a determinative being generally added to suggest which
is to be used, whether it be a— a— i— o— u. An example
of one of these supposed determinatives will be given further

on in this paper.

The sting of the bee is used in the day-sign yk or ik (see

Fig. 7 of drawing), and appears quite frequently in glyph
form in the Troano, also in Landa's day-signs and those of

the Chilan Balaam of Kaua, and is attached to the body of

the ahaulil-cab, who so frequently appears in the Troano
with body erect as if ready to strike with her stinging appa-

ratus (Fig. 10 of drawing). It can readily be seen that this

sting is but a variant of that used in the day-sign ik (Fig. 7

of drawing). It can also be seen attached to the right-hand

side of the head-dress of the goddess Cab, second division of

plate 25, Codex Troano. The end of the bee's abdomen and
the stinging apparatus (Fig. 3 of drawing) is somewhat
square like those of the Codex Troano (Bee-Keeper's Narra-

tive) ; but it is easily recognized as a variant of glyphs

7 and 10 of our drawing. The determinative ending

is placed just beyond the stinging apparatus, and is com-

posed of the i loop and kil; the dotted aspirate also appears,

and the hd glyph is the parallel line running out from the

il curve— '' ish kil-hS, " is thus expressed, an admirable

suggestion of " Ikilca " (6 is understood).

The antennse of the bee appear in the day-sign Cauac; in

fact the signs yk (or ik). Cauac, and Caban, all have the sting

and antennae of the bee as components. This connection

will be more apparent by reference to Dr. D. G. Brinton's

study of the "Books of Chilan Balaam," pages 16 and 17.

The day-sign 13 Caban, in the Chilan Balaam of Kaua. has

the antenuffi of the bee for its components, and 2 Cauac and

5th ik have the antennse and sting, one more component

appearing in 2d Cauac than in 5th yk. These same signs iu

the Landa and Troano columns of Brinton's plates have the

honey signs, and the antennae and hive, all used as phonetic

components of the glyph, that of Landa and the Codex

Troano rendering the word ikilcab with great simplicity. It

is expressed thus, "x-il-cab," the dotted sh, or x aspirate,

being added to assist the reader in obtaining the correct in-

terpretation. The Cauac glyph also appears in the bas-re-

lief of Kukuitz, the left-hand slab alongside of the doorway,

Casa No. 3, Palenque. By placing a lens on a good photo-

graph of this masterpiece of the scribe sculptor's art, the an-

tennas of the bee can be seen attached to the honey-sign (Fig.

1 of the drawing shows this glyph), the autennse being at-
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tached to tbe honey-sign. In the more derrotic Cauac
glyphs, honey is represented as shown in Fig 8 Erosion

has partially destroyed one of the components of the Casa

No. 3 Cauac glyph of which we speak, but bj' comparing

the photograph with Catherwood's drawing, it will be found

to closely resemble this component iu the demotic Cauac
glyph. Il is simply the aspirate circle (dotted), enclosing

two small squares as in the Landa glyph of Cauac. In

this connection it may be interesting to add that an at-

tempt to interpret, by means of our alphabet, the in-

scription at the top of the left-hand slab, Casa No. .3,

Palenque, gives as follows: "The gods— earth — sky —
water— maize — Kukuitz and Kukulcan — Cauac — Muluc."
The slab at the right-band side of the doorway of Casa

No. 3 we think represents Kukulcan with the wart-like ex-

crescence and the antennee sign attached to his forehead.

The inscription, according to the rendering of our alphabet,

reads "Kukulcau, u-ahkio imix, ah Cimil, Chikin." The
forefinger of the left hand of Kukuitz on the left-hand slab

of Casa No. 3, Palenque, points to a glyph just above, which
is probably the hieratic glyph of this god, bearing, we think,

strong affinities to the demotic character, an attempt at the

analysis of which has already been given in this paper.

Just above the Kukuitz glyph, in the perpendicular column
in front of the god's face, is ChiJcin, above Chikin is Ahau,
the next two glyphs not yet determined, and then imme-
diately below the horizontal line of glyphs in the right-hand

corner of the slab is Cimi. Just above Cimi is Kan, and
to the left Ikilcdb; the third to the left on ibis parallel line

of glyphs seems to be the long-nosed god— probably Kukul-
can— next to it Itzamna, and the end glyph on the left

seems to express " Itza." This interpretation is made subject

to further alteration and improvement; to give detailed

analyses of these glyphs in a short paper is impossible.

The small figure on Plate 25 of the Codex Troano (&),

turned head downward, shown in drawing B, has some in-

teresting relations with the antennae glyph attached to the

honey-sign (see Figs 1, 4-6, drawing A— 1 and 6= hieratic

script, 4:^ demotic). The drawing B is but a portion of the

original design of the scribe, the hand supporting the an-

tenna sign, enclosed in the circular glyph underneath the

upturned foot, is that of the goddess Cab, or the earth. Just

above the antennae glyph (phonetic value = i-kil-cab) is the

foot which= woe. The hand of the goddess supporting this

design is the c^i glyph, but in this place it has the phonetic

value of Chd, the hd determinative being quite conspicuous

on the thumb, its end protruding well into the circle enclos-

ing the antennas glyph. This obtained, we have suggested
" ch4-uoc " or Cauac.

The ca glyph in the eye of the child figure and the foot

also give us, cauoc a repetition of cauac. The antenna of

the bee with the slight i curveat the end give the phonetic

value ikil, and the honey squares below give us cab= ikil-

cdb. There is evidently some close connection between
cauac and ikilcdb, for the headdress of this child figure has
the scribe's method of representing honey by squares and
suggestions of ikil. The work of the scribe sculptor was
necessarily different fi-om that of his more demotic brethren,

who drew the more cursive script, yet there seems to us to

be a not improbable relationship of this figure on Plate 25 of

the Troano to that upheld in the arms of the ahkin on the

Casa No. 2 group— Palenque. The peculiar slit or de-

formed feet and variants of the head-dress suggest that fu-

ture study may show some connection between these figures,

and that ikilcdb and cauac may have a dual mey.'iing or

personality. Mr. W. Thomson, who has been residing in

Chiapas for manj- years, informs me that during a visit to

Lorillard City his Maya servant, who had been a bee hunter in

his youth, accompanied him, and while they were preparing

a resting place for the night the cry of a jaguar was heard;

the old man shook his head, and laying his hand on a sculp-

tured lintel near the door of the temple, said rapidly " The
jaguar calls, the bee leaves the centre of the maize flower

and seeks the hollow tree," then turning toward the bas-re-

lief he indicated the head covering of the figures ejaculating

"ca6," then as if startled at what he had said, he relapsed

into silence, and no amount of questioning could obtain any-

thing further from him. I cannot recall where I have read

it in one of Dr. Brinton's books, but he mentions that Dr.

Berendt while travelling with a Maya guide overheard some
remark which he made having an interesting meaning, but

the man, recollecting that he was accompanied by one of

the white race, stopped short in his words and nothing fur-

ther could be elicited from him. The suggestion of cab, a

hive, was an excellent one, for the head coverings of these

figures, as represented by Charn'ay on page 391 of his " Villes

du Nouveau Monde," seem to be representations of beehives;

and it was the antennae sign to the right-hand side of the

large figure on this slab, or lintel, that led my learned

friend to make the suggestien that the antennae, attached to

the sign for honey, might possibly exist on other sculptured

Maya reliefs. As I have stated, it exists in the manuscript

Troano (see Plates 34 and 25), and a sculptured slab in the

Smithsonian Institution has it represented by an incised

square, to which the antenuEe are attached (see A, Fig. 6).

It is the most demotic form of the hieratic-scribe-sculptor's

work that I have examined. The glyph in question is to be

seen on a cast which is now hanging on the stairway-wall of

the Smithsonian Institution at Washington, to the right-

hand side of the long gallery in which Professor Thomas
Wilson has arranged his interesting synoptical cases. No
record is attached to the cast, but by its character and tech-

nique it seems to be a copy of one of Charnay's squeezes,

probably from Lorillard City. The antennae glyph fre-

quently appears near representations of corn leaves, and as

we have the day-signs Ixim and ik, the latter, there is but

little doubt, being but an abbreviation of ikil= the sting
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(the sign used for this day is the bee sting), there is evidently

a connection between yniix, ik, caban, and cauac, whose

components are all more or less associated with, or composed

of, the bee and honey signs.

When I speak of the components of a glyph it may be

that an example will make this more readily understood.

Take the day-sign manik. We have in this glyph, as repre-

sented by Landa, four components; the first is the glyph

not unlike a carpenter's T-square which has the phonetic

value of ma; near it to the right are three short lines which

= n; and below to the left is the ich or ix glyph, which

gives us, together with the others, "Ma-n-ich"— an excel-

lent suggestion of Manik. The day-sign, chicchan, was

represented by a pot, the base of which was crossed by

hatchings giving the phonetic value x; the white space at

the end of this divides the hatching from a black line, to

which tooth-like processes are attached, giving the phonetic

value of "hdch." We now have a; or s7i, which, joined to

hd. =xd; placing ch before this we obtain " chxa, '' — the

suggestion of "Chi-xa" or ''chicchan." The hieroglyph of

the day-sign Ahau contains as components the a glyph,

from which perpendicular lines mount to the top of the circle

enclosing them. The straight lines=ft,«, and the two

small round circles on either side of the ha^oo, giving us
" Ah-ha-oo " or "Ahau." The phonetic components of

Landa's B are simply expressed by conventionalized foot-

marks =6e in Maya; and when Landa asked for bay (the

way he pronounced it in Spanish), the Maya scribe jotted

down representations of footprints which recalled to him the

sound of the name of the thing represented— in other words

be— pronounced ba in Maya.

I believe the standai'd of phoneticism in these old Maya
glyphs to be about the same as the more advanced system of

writing used by the Nahuatalacs, and described by M.
Aubin. The phonetics of some of the Maya day signs are

quite ob.scure, others quite clear and easily interpreted.

The scientific world is already coznizant of the painstaking

labors of Professor Cyrus W. Thomas of the Bureau of Eth-

nology, and his researches upon the Codex Troano are of ines-

timable value. I have recently had the pleasure of working

in conjunction with Dr. Thomas as a member of the staff of

the above-named institution, and I am convinced that his

alphabet is based upon a solid foundation. Although we
are both working by independent methods of research, like

results have been obtained in several cases by repealed tests.

His recent publication in Science adds other similarities of

interpretation; surely this correspondence of results cannot

be the result of accident. Dr. D. G. Briuton, Professor of

American linguistics and archseology in the University of

Pennsylvania, in a recent letter, says, " The correspondence

between your interpretations and that of Professor Thomas
in certain cases is strong prima facie evidence that both

methods are based on correct principles." I have but to re-

peat Dr. Thomas's words "that this agreement in our con-

clusions . . . serves to strengthen both in the convic-

tion that we are making genuine progress in the solution of

this difficult problem."

" The Optics of Photography and Photographic Lenses," by J.

Traill Taylor, editor of the British Journal of Photography, is a

useful little volume for those who desire to master the optical

principles involved in the construction of phonographic lenses.

The work is also of value to the practical photographer, as it gives

directions for the proper use of diaphragms, for the testing of

lenses, etc.

LETTERS TO THE EDITOR.

*** Correspondents are requested to he as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his

communication will be furnished free to any correspondent.

The editor will be glad to publish any queries coyisonant with the character

of the journal.

The English Sparrow and Other Birds.

I HAVE often read accounts of the English sparrow driving out

our native birds, and for several years have been watching closely

to see what the truth is; and from my observations I must con-

clude that many persons write facts from imagination.

That matters may be better understood, I may state that for

twenty-three years I have lived on Ohio Street, the principal

business street of the city, between 9th and 10th streets; this

being near the centre of the city, the business buildings extending

on Ohio Street half-way between 7th and 8th streets, and the

residences having considerable ground around them, with many
shade trees from fifteen to twenty-five years old.

The English sparrow came to Sedalia about twelve years ago,

and for a long time did not get away from the vicinity of the

business centre. Some five or six years ago, during a severe win-

ter, I saw them one time only as far out on Ohio Street as Broad-

way or 8th Street, to which point they had come hunting some-

thing to eat on the street. The following summer they were

frequently seen on the block between Broadway and 9th Street,

but came into my yard only a few times. The following sum-
mer they were frequently in the yard, but made no nests. Since

that time they have built their nests in the yard, and have fed in

large numbers in the chicken-yard.

The trees are now large enough and dense enough to furnish

protection for birds, and of late years more kinds are found in.

the city than formerly. The blue jay stays the year round, and

during the winter as well as summer the red bird and some other

kinds are frequently seen. In summer the tree black bird, the

robin, the cat bird, the rain crow, or cuckoo, and the wren are

abundant, and make their nests. In addition to these, the brown

thrush, the mocking bii'd, the red-head woodpecker, the red-head

flicker, the sap-sucker, and other kinds are often seen, some of

them daily.

Now, which of all these birds has been atfected by the sparrow ?

Not a single one of them. They are all as abundant as they were

five years ago, or at any time in the past, and much more so than

they were ten to twenty years ago, before there were as many
trees as there are now.

In addition to the birds mentioned, I might name three others.

The town martin has always been in the city in great numbers,

making their nests in all kinds of cavities around the houses in

the business part of the city. These same places were taken pos-

session of by the sparrows; and they being here the year round,

and making nests even in the winter time, the places belonging:

to the martins were appropriated before their arrival, and when
they came they had to fight to recover them. I was much inter-

ested in watching one of these fights. Across the roof of a one-

story building next to my ofHce, and in the top of the adjoining

building, a martin had found a hole, and had appropriated a

place within for a nest. A sparrow had also afterwards done the

same, and was found in possession when the martin arrived from

its winter pilgrimage. The latter at once gave fight, and time

and again during their fight they would fall to the roof below,

and were so intently engaged that more than once I had my hand

almost upon them before they would let go of each other. The
martin won the fight, and the sparrow gave up the nest it had

taken.

As I now sit in my yard the martins are circling overhead by

the hundred, they staying during the day in the business part of the

city. It is very evident that the sparrows have not run the mar-

tins out, although they are direct competitors for the same nest-

ing places.

Years ago the chippee always made its nests in my yard, but

has not done so for six years, except in one case, and that nest

was abandoned without being completed. I do not know the

reason; I imagine the Englich sparrow domineers over the little
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chipping sparrow, bat still the latter quit nesting in my yard

before the former commenced.
I put up boxes which were formerly occupied by bluebirds.

As soon as the sparrows nested in my yard they took possession of

these boxes; and when the blue birds came they did not ha^'e the

grit or strength to turn the intruders out, and they went else

where to nest. After nesting time they are seldom seen in the

city during the summer. Very clearly the sparrows have driven

the blue birds out of this part of the city, and possibly thechippees;

but if they have affected any other kinds, my obervation has not

been keen enough to detect it, though I have had my attention

•directed to it for years. F. A. Sampson.

Sedalla, Mo., July S5.

On Maya Chronology.

In a former communication, answering Professor C\rus

Thomas's "Brief Study of the Palenque Tablet," I stated that the

theory brought forward by Professor Forstemann, that the Dres-

den Codex does not count the days from the first of the given

month but from the last of the preceding month, is to be put

aside. Professor Forstemann's theory is based on the supposition

that the calendar system of the Dresden Codex was the same as

that which prevailed in Yucatan at the time of Bishop Landa's

"writing. This supposition, however, is an erroneous one. In the

"Zeitschrift filr Ethnologie," Vol. XXIII., I have shown that

the priests who wrote down the Dresden Codex did not begin their

years with the signs kan. muluc, ix, cauac, as in Landa's time,

but with the signs been, e'tznab, akbal, lamat, exactly correspond-

ing to the sisns used by the Mexicans to designate their respective

years. Beginning the years in this manner, the day 4 aliau, 8

curriku, is really the eighth day of the month cuviku in the been

or "cane" years, and conformingly all the other dates through-

out the whole Dresden Codex.

I wish to call attention to a passage of the Chilam Balam of

Mani which seems to confirm my opinion. It is said there (Brin-

ton, Maya Chronicles, p. 98): "In the Katun, 13 Ahau, Ahpula
died. It was in the course of the sixth year before the ending of

the katun, as the coimting of the years was in the east, and (the

year) 4 Kaji seated upon the throne, on the 18th day of (the

month) Zip, on the day 9 Fruix, Ahpula died " Now it occurs

only when beginning the count with the first day of the month,
that a day 9 Fruix is the 18th day of the month Zip. And,
indeed, in the year that begins with the day 4 Kan, the day 9

Fruix is the ISlh day of the month Zip — beginning the count
with the first.

Here, therefore, we have the same designation of a date by the

sign of the day and the position it holds in the number of twenty,
or a Maya month, as in the Dresden Codex. It seems scarcely

probable that the natural manner of counting seen in the passage
of the Chilam Balam, quoted above, should be replaced in the

Dresden Codex by another and wholly unintelligible one.

Dr. Ed. Selee.
•StegUtz, July 34, 1892.

The Palenque Tablet.

Allow me to say in reply to Dr. Seler that I did not " follow

Dr. Forstemann" in regard to the peculiar method of counting
days in the Dresden Codex. I had discovered this peculiarity be-

fore I was aware that anyone else had noticed it, and have now
an unpublished article on the series,— Pis. 46-50, — based on that

method, which was prepared some time ago. While at work on
this paper the thought occurred to me that the series might be
based, as Dr. Seler supposes, on a calendar in which the years

•commenced with Been. Ezanab, Ahbal, and Lamat, and a table

was prepared on this theory.

I quote from that paper my reply to the suggestion. After
noting the fact that the count began with the last day of the

month, I remark, " It might be argued from this that the years

and months began with what have been considered the last days,

but for the fact that all the historical evidence is against such a

conclusion, and, as can be shown, a full and complete explanation

of this series can be given without resorting to this theory."

There are also some difficulties in the way of this theory.

Pushing back the series one day is a very simple process ; but it

will sometimes throw dates in the five added days which do not

belong there, and would break the continuity of the Katunes and
cycles. Moreover, I think this custom of counting from the last

day of the month will explain the reason for commencing the num-
bering of the Katunes with 13.

1 think it quite probable that, if Dr. Seler will attempt to trace

out on his theory the three long series on Plates 48-50, each run-

ning through 104 years, he will find that it will fail to work.

If not, then it is immaterial, except as regards the succession of

the epochs, whether we count the commencing days the last or

first of the month.

As this theory is wholly unnecessary to explain the peculiarities

of this Codex, and as Plates 25-38 appear to be based on the

method of counting from the last day of the month, I see no good
reason for adojiting it.

Dr. Seler thinks my statement that day-numbers were not at-

tached to month-symbol.s on Plates 48 and 50 of the Dresden Co-

dex when the number was 20, is erroneous, and calls attention to

certain characters which he believes are symbols for this number.
The little characters he alludes to are certainly present, and, as

they are not parts of the month characters, may be intended to

denote the fact that the month is completed. But it is difficult

to explain on his supposition the fact that the symbol on Plate 48

to which this sign is attached is that of the month Yax, when the

date is 1 1 Eb, the twentieth day of Chen ; and one of those on

Plate 50 is the symbol for the month Pop, when the date is 11 Ik,

the twentieth day of Ciimhu. In other words, the symbol in each

case is of the month following and not that to which the twenty

days apply. His explanation therefore fails to solve the difficulty,

and cannot as yet be accepted as fully satisfactory; nevertheless,

it must be admitted that these added characters have some refer-

ence to the completion of the month.
His interpretation of the open-hand symbol by pax, " to beat,"

appears to be erroneous, as there is nothing connected with it

representing the phonetic element p. Cyrus Thomas.

Smithsonian Institution, WagWngton, D.C.

BOOK-REVIEWS.

On the Modification of Organisms. By David Syme. Melbourne,

George Robertson & Co. 8°.

On account of the many questions dealt with in this book, it is

difficult to do justice to its contents within our limits. The prime

object of Mr. Syme's clearly-written and forcible work is to show
the falsity of the theory of natural selection, and to present an-

other hypothesis to explain the cause of the modification of or-

ganisms. The greater part of the volume is taken up with crit-

icisms of Darwin's statements and method of exposition, and the

author's ideas as to the true cause of modifications are not brought

forward tUl near the close of the work.

They are embodied in what may be styled the doctrine of " cel-

lular intelligence." "The cell is the biological unit," Mr. Syme
asserts. "It is the irreducible vital entity; it is the seat of life

and energy; it is the key that unlocks the mystery of organic

modifications "
(p. 142). But it is more than this. It is the ele-

ment which " feels, thinks, and wills" (p. 144). In other words,

it is intelligent.

Startling as this doctrine is, the author does not hesitate to

claim for it a wide application. In the movements of the stamens

and pistils of flowers, the selection of grains of sand by rhizopods,

and the healing of wounds, he sees the operation of this "cellular

intelligence."

Modifications of organisms are brought about by the stimulat-

ing influence of external conditions. "These conditions, if uni-

form, pronounced, and prolonged, will, according to their nature,

invariably incite the organism to change in a definite direction."

Mr. Syme holds that modifications result from the action of the

organism itself and not from any direct influence of environment.

Hence he rejects the terms "use" and "disuse,"' which mean
only "function and its absence,'' and prefers to say that modifica-
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tions occur in accordance with the law of " effort and absti-

nence."

As to whether acquired characters are inherited, Mr. Syme
offers no definite opinion; and hence the most important question

in this connection remains unanswered. For, if modifications

resulting from the response of an organism to new influences affect

only the passing generation, it is difficult to understand how they

can become fixed, as they certainly do.

It should be stated further that Mr. Syme avows a belief in the

existence of " vital force," which is the cause of the phenomena
of life and is inherent in the living cell. He asserts that Lewes's
ridicule of this idea was due to his misunderstanding the questions

involved.

Our space does not admit of more than a brief mention of Mr.
Syme's objections to the theory of natural selection, but many of

them deserve serious attention. The case of the relation of hum-
ble-bees to clover may be cited as an example. Darwin states

that " humble-bees alone visit red clover, . . . hence we may in-

fer as highly probable that if the whole genus of humble-bees be-

came extinct or very rare in England, . . . the red clover would
become very rare, or wholly disappear" (Origin of Species, Ed.
1880, p. 57). On this point Mr. Syme remarks: "Darwin says

that T. pratense will not produce seed unless it has been visited

by humble-bees. . . . But this is quite a mistake. Red clover

seed had been grown and exported from New Zealand long before

the humble-bee was introduced there; and I am informed by one
of the leading Melbourne seedsmen that he has been supplied with
this seed, grown in the western district of Victoria, for the last 17

years; although no humble-bees have ever been introduced into

that colony" (p. 112). It does not seem possible that both these

statements can be true.

Many similar facts regarding the relation of insects to the color

and form of flowers, the results of cross-fertilization, and the sig-

nificance of secondary sexual characters, are cited by Mr. Syme
in his endeavor to prove the falsity and insufficiency of the theory

of natural selection. F. W. T.

The Apodidm. A morphological study. By H. M. Bernard.
Nature Series. Loudon and New York, Macmillan & Co.
8". $2.

This is an extremely interesting study of the Phyllopod crusta-

ceans, Apus, Lepidurus, etc., with the view of using them as a
key to solve the problem as to the origin of the Crustacea and the

true affinities between the different groups. His study has led

the author to the conclusion that Apus is derived from a carni-

vorous annelid, whose five anterior segments have become ven-"

trally bent over. He believes he has shown the trunk of Apus to

be a true link between the many segmented annelids and the crus-

tacean fewer-segmented body, that it exhibits a gradual trans-

formation of the annelidan cuticle into the crustacean exo-skele-

ton, while the annelidan parapodia are shown to be capable of de-

veloping every form of crustacean limb, Apus supplying the clue.

In short, he regards Apus as affording an almost ideal transition

form between the annelids and Crustacea. Further, he shows
that if this is true for Apus, the long-contested Limulus or horse-

shoe crab and the Trilobites must have had a similar origin. He
concludes that while only one group of modern Crustacea admits

of derivation from the Trilobites, all the rest except Limulus can

be deduced from the Apodidce.

Whether this hypothesis be finally accepted or not, the author's

discussion throws light on many contested points, and cannot

fail to have a beneficial influence on future discussions and theo-

ries of classification of the animals to which it relates.

Lessons in Elementary Biology, By T. Jeffrey Parker. Lon-
don, Macmillan & Co. 8°. $2.25.

Professor Parker, a well known pupil of Huxley and profes-

sor of zoology in the University of Otago, New Zealand, has en-

deavored in this work to give an account of the structure, physi-

ology and life history of a series of typical organisms in the order

of their increasing complexity. He begins with the unicellular

organisms Amoeba, Hcematococcus, Heteromitu, Euglaena, Proto-

myxa, Mycetozoa, Saccharomyces, and Bacteria. He then takes

up those unicellular forms in which there is an increasing com-
plexity, such as Paramoccium, Foraminifera, Diatoms, and
Mucor.

Next come organisms, in which complexity is attained by cell

multiplication, though with little differentiation, fungi, and algse;

then solid aggregates in which differentiation is a marked factor,
such as Hydra and Porpita. From these he proceeds to poly-
gordius, mosses, and ferns. About fifteen pages are given to the
higher types, starfish, crayfish, mussel, and dogfish, and to the
higher plants, and special discussions on cells and nuclei. Biogene-
sis, homogenesip, origin of species, etc., are discussed in special
chapters. In general, little criticism is suggested by the facts
stated. For the teacher it may be said to be wholly unfit for
elementary work, properly so-called. The author revels in a truly
Lankesterian pollysyllabic vocabulary, which the 13-page double-
column index by no means fully explains. A very dispropor-
tionate amount of space is given to a few low types, and the pupil
cannot obtain any general idea of the animal kingdom from the
book without an amount of knowledge, insight, and study not to
be expected of beginners. We should think the book well adapted
to deter any student who was obliged to use it from taking any
further interest in the study of biology, though an accomplished
teacher might find it suggestive of what to avoid in his work.

AMONG THE PUBLISHERS.

The Duke of Argyll will publish in the fall a book called
" The Unseen Foundations of Society," which is described as an
examination of the fallacies and failures of economic science due
to neglected elements.

— The New York History Co., 132 Nassau St., N. Y., have
just ready the second volume of the "Memorial History of the
City of New York."

— Harry de Windt has written a book entitled " Siberia as It

Is," which appears to be a defence of the Russian system of

prison management, and is intended to be a reply to Mr. George
Kennan and other travellers and writers who have attacked that
administration as a system of " cruelties and atrocities which is a
disgrace to a civilized country and to the nineteenth century."

— It is thought that it may be possible to bring out additional

volumes of Freeman's " History of Sicily," so large is the mass of
MSS. left by the historian. The MS. referring to the Norman con-
quest is practically complete, and would form a volume by itself.

Besides all this. Freeman left more or less complete materials for
a history of Rome down to the time of Mithridates ; considerable

fragments of a history of Greece ; a work on King Pippin ; a frag-
ment of Henry I. ; and some other manuscripts.

— W. B. Saunders, 913 Walnut Street, Philadelphia, have just
ready "A New Pronouncing Dictionary of Medicine," by Dr.
John M. Keating and Henry Hamilton. The work is a volumi-
nous haudbook of medical, surgical, and scientific terminology,
containing concise explanations of the various terms used in
medicine and the allied sciences, with phonetic pronunciation,

etymology, etc.

— The F. A. Davis Company, Philadelphia, have just ready a
new edition (the tenth) of the '

' Book on the Physician Himself,

and things that concern his reputation and success," by Dr. D. W-
Cathell, of Baltimore. The Davis Company will publish early in

September " The New Pocket Medical Dictionary," compiled by
Dr. David BradenKyle from the latest authorities, and containing
words recently introduced into medicine; also, addenda of abbre-

viations, affixes, list of diseases known by proper names, list of

poisons and their antidotes, etc.

— The Clarenden Press has just issued a collection of the prin-

cipal speeches delivered during the French Revolution, edited by
Mr. H. Morse Stephens, the English historian of that period. The
orators chosen are eleven in number, including Mirabeau, Barere,

Danton, Robespierre, and St. Just. Prefixed to each is a life and
explanatory comment; while a general introduction deals with
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French oratory in general and the oratory of the Revolution.

Many of the speeches have not before been reprinted, even in

France ; and special attention has been paid to securing an accurate

text, and to the spelling of the proper names.

— W. H. Allen & Co , London, are going to bring out with all

speed Dr. Steingass's "Persian-English Dictionary," which has

been six years in preparation, and which has been subsidized by

the secretary of state for India. Another book is to appear in

October, viz., two volumes on the history of the land revenue of

Bombay, by Mr. A. Rogers, a retired civilian, who has searched

the records at the India Office and traced the various changes in-

troduced since the days when the Marathas handed over the task

of gathering the revenue to the highest bidder. The work will be

illustrated by a map of each collectorate, reduced from maps sup-

plied by the Government of Bombay. Mr. Demetrius Buulger is

going to write for Messrs. Allen a popular history of China.

— The August number of The Mother^ s Nursery Ouide con-

tains a number of articles that will be valuable to mothers of

young children during the present season. Dr. H. D. Chapin, in

an article on " Catarrh of the Stomach," gives explicit directions

as to the diet necessary in this common ailment; the medical

editor describes "Some Improvements in the Preparation of In-

fants' Foods," and Dr. S. M. Ward has a paper on "Intestinal

Worms," which in some respects runs counter to the prevailing

medical opinion on that subject. He says: "I am constrained

to believe that young physicians pooh-pooh the suggestions of

mother and grandmother too often, when asked if worms may
not be the cause of certain symptoms which the child presents."

The article will be found very suggestive and practical. The
"Mothers' Parliament" contains letters on "Summer Recreation

with Baby," " Study of Child Nature," " Choosing a Cow," etc.

— Archibald Constable & Co. have in the press and will publish

shortly an authorized translation of '

' Antagonismus der englischen

und russischen Interessen in Asien," with a map embodying the

latest information.

— In the Overland Monthly for Aug ust, in an interesting article,

entitled "The Economic Introduction of the Kangaroo in

America," Robert C. Auld suggests, to take the place of the de-

funct buffalo, the introduction of the kangaroo from Australia,

it being valuable as providing •' flesh, fur, and footwear." He
finds that the kangaroo "(1) Is easily domesticated

; (2) breeds

readily in captivity
; (3) is easily maintained; (4) has excellent

and abundant flesh of a very edible kind
; (5) is valuable as a

fur-producer; (6) makes excellent sport when at large; (7) can be

bred and reared on an extensive, inexpensive scale, by simply

fencing in a tract of country not suitable for other stock; (8) be-

comes easily and thoroughly acclimated, and is quite hardy; (9)

and can be procured very easily and cheaply. '

Publications Received at Editor's Office.

Beal, W. J., AND Wheeler, C. F. Miebigan Flora.
Agricultural College, Mich. 8°. Paper. 180 p.

Connecticut. Fourteenth Annual Keport of the
State Board of Health. New Haven The State.
8°. 840 p.

Fowler. N. C, Jr., and Others. Home Warming
and Ventilation. Geneva, N. Y., Herendeen
Mfg. Co. 12». Paper. 64 p.

Ganymede. Problems in Physios and their Applica-
tion to Dynamic Meteorology. Published by
the Author. 8°. Paper. 48 p.

Macoun, John. Catalogue of Canadian Plants.

Part VI. Musci, Montreal, Government. 8°.

Paper. 295 p.

WiLLisTON, S. W., AND OTHERS. Report on the Ex-
amination of Certain Connecticut Water Sup-
plies. 8°. Paper. 439 p.

Reading Matter Notices.

Ripans Tabules cure hives.

Ripans Tabules cure dyspepsia.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements
relating to entomology.
The Society consists of about 450 members

in all countries of the %vorld.

The new volume began April 1, 1892. The
numbers already issued will be sent to new
members.
For information address Mr. Fbitz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

SCIENCE CLUBBING RATES.
IQfo DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding $10, counting

each at its full price.

N. D. C. HODGES, 874 Broadway, N, Y.

Exchanges.
[Free of charge to all, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist going out of business has quantity of
finely-mounted specimens of North American birds,
mammals and reptiles and skies of birds for sale,

including a full local collection of bird skins, show-
ing some great variations of species: also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will give good ex-
change for Hawk Eye camera with outfit. Apply
quickly to J. B. Thurston, 265 Yonge St., Toronto,

For exchange.—A fine thirteen-keyed flute in leather

covered case, for a photograph camera suitable for inak-
ing lantern .slides. Flute cost $27, and is nearly new.
U. O. COX, Mankato, Minn.

To exchange ; Experiment Station bulletins and
reports for bulletins and reports not in my file. I

will send list of what I have for exchange. P. H.
ROLFS, Lake City, Florida.

Finished specimens of all colors of Vermont marble for

fine fo.ssils or crystals. Will be given only for valuable
specimens because of the cost of polishing. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of " A
Papers Bearing on Sunday Legislation," 1891, S2.50, new
and unused, for "'The Sabbath," by Harmon Kingsbury,
1840; "The Sabbath." by A. A. Phelps, 7842; " History
of the Insiitution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1859; "Humorous Phases of
the Law, ' by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,

etc. If preferred, I will sell "American State Papers,"
and buy other books on the subject, WILLIAM AD-
DISON BLAKELY, Chicago, 111.

For Sale or Exchange for books a complete private
chemical laboratory outfit. Includes large Becker bal-

ance (aoog to i-iomg), platinum dishes and crucibles,

agate motors, glass-blowing apparatus, etc. For sale in

part or whole. Also complete file of SillimarCs Journal,
1862-1885 (62-71 bound); Smithsonian Reports, 1854-1883;
U. S. Coast Survey. 1854-1869. Full particulars to en-
quirers. F. GARDINER, JR., Pomfret, Conn.

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:
Wilson's" American Ornithology," 3 vols.; Coues' "Birds
of the Northwest" and " Birds of the Colorado Valley,"
2 vols.; xMinot's " Land and Game Birds of New Eng-
land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
bound in 2 vols,, morocco; and a complete set of the
Reports of the Arkansas Geological Survey. Please give
editions and dates in correspondmg. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

To exchange Wright's " Ice Age in North America "

and Le Conte's "Elements of Geology" (Copyright 1882)

for "Darwinism," by A R.Wallace. "Origm of Species."
by Darwin, "Descent of Man," by Darwin, 'Man's
Place in Nature," Huxley, "Mental Evolution in Ani-
mals," by Romanes, "Pre-Adamjles," by Winchell. No
books wanted except latest editions, and books in good
condition. C. S. Brown, Jr., Vandeibilt University,
Nashville. Tenn.

Wants.
A 7iy person seeking a Position /or "which he is quali-

fied by his scientific attainments^ or anyperson seeking
some one to fi.ll a position qfi this character:^ be it that
0/ a teacher ofscience^ chemist^ draughtsman.^ or what
not, may have the " H'ani ' inserted under this head
FREE OF COST, ifi he Satisfies thepublisher of the suit-
able character of his application. Any person seeking
infonnation on any scientific question^ the address of
any scientific luan^ or ivho can in any -way use this
column for a purpose consonant with the natU7-e oj
the paper .y is cordially invited to do so.

A JOHNS HOPKINS graduate (1893) desires a
position as instructor in mathematics and

physics. Addres-^ A. B. TURNER, Johns Hopkins
University, Baltimore, Md.

WANTED.—A collection of postage stamps; one
made previous to 1870 preferred. Also old and

curious stamps on original letters, and old entire
U S. stamped envelopes. Will pay j ash. or give in
exchange flrst-class fossils, including fine crinoids.
WM. F. E. GURLEY, Danville, 111.

W^ANTED.—To purchase laboratory outfit; bal-
evaporatlng dishes, burettes, etc.,

wanted immediately for cash. C. E. SPEIRS, 23
Murray street, New York. P. O. Box i741.

WANTED.—The services of a wide-awake young
man, as correspondent, in alargemanufactur

icg optical business; one preferred who has a thor-
ough knowledge of microscopy and some knowledge
of photography. Address by letter, stating age and
reterences. Optical, care of Science,

"

New York.

WANTED.— We want any and ell of the following,
providing we can t ade other books and maga-

zines or buy them cheap for cash: Academy, Lon-
don, vol. 1 to 28, yS, Jan. and Feb., ^89; Age of Steel,
vol. I to 66; American Antiquarian, vol. 1, 2; Ameri-
can. Architect, vol. 1 to 6, 9; American Art Review,
vol. 3; American Field, vol. 1 to 21; American Geol-
ogist, vol. 1 to 6; American Machinist, vol. 1 to 4;
Art Amateur, vol. 1 to 7, Oct , M; Art 'Interchange,
vol 1 to 9; Art Union, vol. 1 to 4, Jan., '44, July, '45;

Bibliotbeca Sacra, vol. 1 to 46; Godey's Lady's Book,
vol.1 to 20; New Englaoder, vol.11; Zoologist, Series
1 and 1, Series 3 vol. 1 to 14; Allen Armendale (_a

novel). Raymer's "Old Boof Store, 243 4th Ave.
S., Minneapolis, Minn.

WANTED.—By a young man, a Swarthmore Col-
lege junior, a position as principal of a public

high school in one of the Gulf States, or as instructor
in botany, physiology, and geology in an academy
or normal school. Address B., care of Librarian,
Swarthmore College, Penn.

WANTED.—To act as correspondent for one or
two daily or weekly papers. Have worked on

paper for about two years Would like a position on
editorial staff of humorous paper. Address GEO.
C. MASON, 14 Elm St., Hartford, Conn.

TRANSLATOR wanted to read German architec
tucal works at siirht (no writing). One familiar

with technical terms desired. Address "A,," Bos
149, New York Post Office.
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SCIENCE.
— D. Van Nostrand Company will publish in the fall in their

Science Series " A French Method of Obtaining Slide-Valve Dia-

grams,'" by Lloyd Banston, Ass't Naval Constructor, U. S. Navy,

and " A Graphical Method for Swing Bridges," by B. F. La Rue.

— Professors W. J. Beal and C. F. Wheeler have prepared for

the thirteenth annual report of the State Board of Agriculture of

Michigan a catalogue of plants of the State. It contains 180

pages, and is much more than a mere list. In the 114 orders

represented, these including the phanerogams and vascular crypto-

gams, there are 554 genera and 1746 species and varieties. A map
showing the provisional districts into which the State is divided

is prefixed to the catalogue. The distribution of each plant is

mentioned, and remarks are rhade upon many species. It is only

possible to refer to some of the numerous topics touched upon in

the introductory remarks. Among them we find a general de-

scription of the topography of the State, with lists of the plants

4?haracteiistic of the ten districts, lists of the plants occurring in

the "Jack-pine plains," the prairies, and in the eastern and west-

ern sides of the State in the latitude of 44° 40'. There are also

valuable hints in regard to the trees best adapted for planting

aliout the home and along the roadside; planting a wild garden
;

trees and shrubs noted for the color of their foliage in autumn
;

native climbing plants; plants indicating a fertile soil; trees valua-

ble for timber; native and introduced weeds; rare or local

plants; medicinal plants, etc. Not the least interesting topic is

that relating to wild fruits and nuts, the remarks of Dr. Asa
Gray made in 1873 being quoted. He speculated upon what the

results would have been if our civilization had had its origin in

North America instead of the Old World. Apples would have
developed from the wild crab; plums from several wild species;

the persimmon, the paw paw, the ground nut, hickory nut, and
walnut would hold the places now filled by others; and perhaps
3,000 or 3,000 years hence some of these will have taken a
front rank among the edible fruits of the then existing races of

men,

noi:sMs
Acid Phosphate,
Recommended and prescribed

by physicians of all schools

FOR

DYSPEPSIA, NERVOUSNESS,
EXHAUSTION,

and all diseases arising from im-

perfect digestion and derange-

ments of the nervous system.

It aids digestion, and is a

brain and nerve food.

Descriptive pamphlet free.

Rumford Chemical Works, Providence R. I.,

Befrare of Substitutes and Imitations.

WORLD-ENGLISH.
2.5 Cents.

ANDBOOK OF
WORLD-ENGLISH.

25 CeiiJs.

Ex - President Andrew D.
White, of Cornell University,

says: "I believe thatthe highest ihterests of Chiis-
tian civilization and of humanity would be served
by its adoption."

" So set down, our tongue is the best for the world
to unite u^ion^—Brooklyn Eagle.

'• The idea of Mr. Bell has much to recommend it,

and the presentation is charmingly cl^&v.''''—Ameri-
can, Phila.
"The result is a language which cannot fail to

meet with acceptance.'*'—Sos/on Traveller.
" World English deserves the careful consideration

of all serious scholars."— Morfern Language Notes.

Sent, postpaid, on receipt of price.

H. D, C. HODGES, 874, Broadway, New York.

LITERARY OUTFIT FREE.
Anyo e sending us ©1.00 at once and mentioning

" Science," will . eceive a copy of " Historical
Sketches and Events in the Colonization of Ameri-
ca," by G. B. Hall. A square 8vo. book (6l^s9
inches), 22'i pages, illustrated. This is a reeular
$2,00 book and a bargain at that price $ 2 UO
200 Private Library Labels; they should be

used by all who own books 50
'The Library," alOO-jage b ok containing a

brief list of most important standard and mis-
cellaneous books in every department of li era-
ture. Intended fcr those who are about form-
ing a library. Hints about what bo ks to read
and how to buy thfem 50

1 jear'ssubscription to the ''Literary Light,"
a monthly magazine of Ancient, Mediaaval and
Modern Literature . 1 00

$4 00
$4.00 actual value for $1.00. Sample copy of " Lit

erary Light," 10 cents (postal card won't do).

Address, Literary Ijiglit,
243 4th Ave. S. Minneapolis, Minn.
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OF SUPERIOR AW STANDARD QUALITY.

Leading Nos.: 048. 14, 130, 135, 239, 333
JTor Sale by all Stationers.

THE ESTERBROOK STEEL PEN GO.,
Works: Oainden. N.J. 'JG .lolin .-^t., New York.

NEWARGLAMf^
COLLEGiE PROJECTOR

'^-rt'^s^f?^:
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mjmmjj^gggBsiiM

'^ 6? PARK PLAEE.NEW YORK'

For INVENTORS. 40-page BOOK FREE. Address
W. T.Fitzgerald, Attorney at Law,Washington, D.C

and
laterial by the pound, for miner-

aio>;ists. collectors, colleges, schools, and chemists.
Send for lOOpage cataloyue, paper bound, 15 cents:
cloth bound. 25 cents; supplement. 2 cents. Geo. L.
English & Co , Mineralogists. TH3 & 735 B'way. N. Y.

THE WEEKLY BULLETIN
OF NEWSPAPER AND PERIODICAL

LITERATURE.
Catalogues and Classifies Eacli Week
THE PRINCIPAL, CONTENTS OF
THE PERIODICAL PRESS.

That huge mass of material heretofore inaccessible
to the eager student is now rendered available.
Special attention is invited to the Bulletin's

INDEX OF TECHNICAL LITERATURE
Send for a free sample copy and learn how

The Bulletin Supplies

The Articles Catalogued.

Address THE WEEKLY BULLETIN,
5 Somerset Street, - - Boston, Mass.

Speech Reading and Articulation

Teaching.

By A, MELVILLE BELL.

Price, 35 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.
[This Work—written at the suggestion of Miss

Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston. Mass —is, so far as known, the
first Treatise published on "Speech Reading."]

JB'roin Principals of Institutions for the Deaf.

"Admirable in its conciseness, clearness and free
dom from technicality."

*' The simplicity and perfection of this little book.

" Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."

" Every articulation teacher should study it."

"A model of clearness and simplicity, without
having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Language Notes.

%" The above work may be obtained, by
order, through anj^ bookseller, or post-free

on receipt of price, from

N. D. C. HODGES, 874 Broadway, N. Y,

POPULAR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools. Price 50 cents

Sent free by post by

>. 1>. C. HOOGES, S74 Broadivar, >' Y.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK

TO THE READERS OF SCIENCE.

PUBLISHER'S ANNOUNCEMENT.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening of the pages per-

fectly fiat. Any number can be

taken out or replaced without dis-

turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, ^irzVwtr^is always convenient

for reference.

N. D. C. HODGES, Publisher,

874 Broadway, New York.

THE RADIOMETER.

By DANIEL S. TROY.
This contains a discussion of the reasons

for their action and of the phenomena pre-

sented in Crookes' tubes.

Price, postpaid, 50 cents.

N. D. C. HODGES, 874 Broadway, N. Y.
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[INSECTS AND INSECTICIDES.

j

A PRACTICAL MANUAL,

I

Concerning Noxious Insects and the Methods

I

of Preventing their Injuries.

! By CLARElsrCE M. WEED,
Professor of Entomology and Zoology, New

Hampshire State College.

WHAT IS SAIJD ABOUT IT.
" I think that you have gotten together a very

useful and valuable little book."— Dr. C. V". Riley,
U. S. Entomologist. Washington, D. C.
"It is excellent.'''—James Fletcher, Dominion En-

tomologist, Ottawa, Canada.
" I am well pleased with it '"—Dr. F. M. Hexamer,

Editor American Agriculturist, New York.
"It seems to me a good selection of the matter

which every farmer aod fruit grower ought to have
at his immediate command."—Prof. S. A. Forbes.
State Entomologist of Illinois, Champaign, 111.

"A good book, and it is needed."—Prof. L. H.
Bailey, Cornell University.

" It is one of the best books of the kind I have
ever seen."— J. Freemont Hickman, Agriculturist,
Ohio Experiment Station, Columbus, Ohio.
" I shall gladly recommend it."—Prof . A. J. Cook,

Michigan Agricultural College.-

Price, $1,25.

Sent postpaid to any address on receipt of price.

N. D. C. HODGES, 874 Broadway, New York.

fl/ew Method of Protecting Property

from Lightning.

The Lightning Dispeller.

Price, $20 to $30, -According to size.

The Patent Lightning Dispeller is a conduc-
tor specially designed to dissipate the energy
of a lightning discharge,—to prevent its

doing harm,—placing something in its path
upon which its capacity for causing damage
may be expended.

No recorded case of lightning stroke has
yet been cited against the principle of the
Dispeller. So far as known, the dissipation
of a conductor has invariably protected under
the conditions employed.

Correspondence solicited.

AGENTS WANTED.

The American Lightning Protection Company •

United Bank Building, Sioux City, Iowa.

THE LABRADOR COAST.
A JOURNAL OF TWO SUIVIMER CRUISES

TO THAT REGION,

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES, AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, M.D., PI1.D.

Sportsmen and ornithologists -will be interested in

the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to
date by Dr. J. A. Allen. Dr. S. H. Soudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of
Labrador plants.

Much pains has been taken to render the bibliog-
raphy complete, and the author is indebted to Dr.
Franz Boas and others for several titles and impor-
tant suggestions; and it is hoped that this feature of
the book will recommend it to collectors of Ameri-
cana. ^

It is hoped that the volume will serve as a guide
to the Labrador coast for the use of travellers,
yachtsmen, sportsmen, aitists, and naturalists, as
well as those interested in geographical and histori-
cal studies.

•513 pp., 8°, $3.50.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

SCIENCE
The Illustrated Popular Science Weekly.

TENTH YEAR.
More than Four hundred of the lead-

ing scientific men and women of Amer-
ica have agreed to contribute to the
paper during the coming year ; and, as others
are constantly joming in this move, to make the
paper more valuable than ever, it cannot be long
before there will be a body of over five hun-
dred competent users of this weekly
medium of scientific discussion.

See last page of this nurnher.

Send 50 cents, in postage stamps if most con-
venient, for 2 months' trial subscription.

N. D. C. HODGES,
874 Broadway, - - - NEW YORK,



SCIENCE [Vol. XX. No. 497

PUBLICATIONS.

Speech Reading and ArticulatioD

TeacMng.

By A, MELVILLE BELL.

Price, 25 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching; Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Fuller. Principal of the Horace Mann School
for the Deaf, Boston, Mass.—is, so far as known, the
first Treatise published on "Speech Reading. '"'J

From ^Principals ofInstitutions for the Deaf,
" Admirable in its conciseness, clearness and free

dom from technicality."
" The simplicity and perfection of this little book.

' Full of esact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."

" Every articulation teacher should study it."

"A model of clearness and simplicity, without
having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Langicage Notes.

*^* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES, 874 Broadway, N. Y.

B
ACK NUMBERS and complete sets of leading Mag-

azines. Xates low. AM. MAG. EXCHANGE.
Schoharie N V

PUBLTCATIONS. PERIODICALS.

NEO-DARWIKISM AND MO-LAMARCKISM.

By LESTE.^ F. WARD.
Annual address of the President of the Biological

Society of Washington delivered Jan. 24, i891. A

historical and critical review of modern scienti.^c

thought relative to heredity, and especially to the
|

problem of the transmission of acquired characters.

The following are tbe several heads involved in the

discussion Status of tbe Problem. Lamarckism.

Darwinism. Acquired Characters, Theories of He
redity. Views of Mr. Galton, Teachings of Professor

Weismann, A Critique of Weismaun. Neo-Darwin-

ism, Neo-Lamarckism, the American "School," Ap-

plication to tbe Human Race. In so far as views

are expressed they are in the main in line with the

general current of American thought, and opposed

to the extreme doctrine of the non-transmissibility

of acquired characters.

Price, postpaid, 25 cents.

N. D. C. HODGES, 874 Broadway, N. Y.

he Mag:

THE BOTANICAL GAZETTE.
A monthly illustrated journal of botany in

all its departments.

25 cents a number, $2.50 a year.

Address pQgLiggERs BQTASICAL GAZETTE,
Bloomington, Ind.

JOHN IRELAND'S Bookstore, 1197 Broadway

books as soon as issued. Out-of-town purchasers can
order by mail with every confidence that their wants
will be as well supplied as if buying in person.

The American Geologist for 1892.
Edited by Prof. S. Calvin. University of Iowa; Da. E. W. Clatpole, Bachtel College; John Eyerman ,

Lafayette College; Dr. Pkrsifor Frazer, Penn. Hort. See; Prof. F. W. Cragin, Colorado College;
Prof. Rob't T. HrLL, U. S. Irrigation Survey; Dr. Andrew C. Lawson. University of California; R. D.
Salisbury, University of Wisconsin; Joseph B. Tyrrell, Geol. Sur. of Canada; E. O. Qlrich, Minnesota
Geological Survey; Prof. I. C. White. University o( West Virginia; Prof. N. H. Winchell, University
of Minnesota. Now in its IXth volume. S3 50 per year. Sample copies, JiO cents. Address

THE GEOLOGICAL PUBLISHING CO., MinneapoUs, Minn.

^review-ReviewsI
is "A Si Magazine

'

BECAUSE—" If one has only ten minutes
every day to read, he can keep thor-
oughly posted on the events of the
whole world by reading this valuable
publication."—SeaH/e Press- 7"/.'«es.

BECAUSE - " It is illustrated lavishly and
well and is indispensable."

—

Congrega-
tionalist5

b BECAUSE
I keep

s the best
a busy ma

abreast."—Chaiwcey M. Depei

BECAUSE-" The * Review of Reviews ' is
always interesting."

—

N. Y. Sun.

BECAUSE—"The usual bright and tren-
chant analysis of literary novelties
furnishes ideas for people who have
none of their own."—/Veic York Com-
mercial Advertiser.

BECAUSE—It makes a Summer Price of

m IVIOMTHS FOR ONE mM
25 CTS. A NUMBER. j^E REVIEW OF REVIEWS,
$2.50 A YEAR. '

AGENTS WANTED. ^^ ASTOR PLACE, N. Y.

'

The BusY^MANsMpfeftzmE''

EDUCATIONAL.

Walker Prizes in Natural History.
Tlie Boston Society of Natural History

offers a first prize of from $60 to SlOO and a second
prize of a sum not exceeding S5 ', for the best
memoirs, in English, on tbe following subject:
CONTRIBUTIONS TO OUR KNOWLEDGE OF

TBE LIFE-HISTORY OF ANY PLANT OR ANI-
MAL.
Each memoir must he accompanied by a sealed

envelope, enclosing the author's name and super-
scribed by a motto corresponding to one borne by
the manuscript, and must be handed to the Secre-
tary on or before April 1, 1893.

Prizes will not be awarded unless the memoirs
are deemed of adequate merit.
For further particulars apply to

SAMUEL HENSHAW, Secretary.
Boston, July 26, 1892.

The Observer.
Published Monthly at Portland, Cono.

A MEDIUM OF INTERCHANGE OF OBSERVATIONS FOR ALL

STUDENTS AND LOVERS OF NATURE.
E. F. BIGELOW, Editor and Publisher.

ASSOCIATE EDITORS:
M. A. BOOTH, F.R.M.S., Microscopy, Longmeadow, Mass.

J NO. H. SAGE, Ornithology, Portland, Conn.
A. W. PEARSON, Entomology, Norwich, Conn.

C. A. SHEPARD, Botany, New Britain, Conn.
C. A. HARGRAVE, Conchology, Danville, Ind.

F. P. GORHAM, Geology, 103 Knight St, Providence, R. I.

Yearly Subscription, $1. Single Ntiniber, lO Cents.

Minerals,

Rocks,
Fossils,

Casts of Fossils,

UcologiCHl

ReliefMaps.

ilScieoce Establishment

Mineralogy, Geology, Paleontology, Zoology, Osteology, Anatomy.

Send for Circular. ROCHESTER, N. Y.

StufTed Aiiisiials

and Skins.
Moiinteb

Skelelons,

Anatomical
Models

luTcrtebrates



SCIEN K̂^j

NEW YORK, AUGUST 13. 1892.

THE CHIEF MOUNTAIN LAKES.

BT GEOEGE BIRD GEINNELL.

In Volume I., Pacific Railroad Reports, pp. 548-549, Mr.

James Doty speaks of visiting the Chief Mountain Lake, and

describes it and its companion sheet of water. The maps of

that survey and other more recent ones show lakes to which

this name is given, and references in some recent literature

apply to the lakes shown on those maps.

The lakes so named are, however, not the ones mentioned

by Mr. Doty, but lie about 25 or .30 miles to the north and

west of those which he visited, and it would appear that

since Mr. Doty's time no geographer has recognized the lakes

which be saw and which he speaks of as "'the well-known

Chief Mountain Lake." Those called by this name on gov-

ernment maps and referred to in reports of the international

boundary survey, published in 1876, are locally known as

Kutenai Lakes, but, of course, are not to be confounded

with the true Kutenai lakes lying on the Pacific slope and

in the bend of the Columbia River. The so-called Kutenai,

or Little Kutenai, lakes are crossed by the international

boundary line and form the sources of the Little Kutenai or

Waterton River, and it is probable should be known as the

Waterton Lakes. Chief Mountain is a well-known land-

mark of north-western Montana, but the Chief Mountain

Lakes are unknown in that country, and the lakes mentioned

by Mr. Doty are locally known as the St. Mary's Lakes,

while the large river flowing from them is called St. Mary's

River. It is the most important stream meeting Belly

River from the south. The town of Lethbridge, in Alberta,

N. W. T., stands at the junction of these two rivers.

Mr. Doty's description of his route, of the country, and of

Chief Mountain Lake is very clear, and anyone who is

familiar with the region traversed will at once recognize

that the lakes on St. Mary's River are Chief Mountain

Lakes.

For a number of years I have been in the habit of visiting

the region in question, which has been practically unknown
even to hunters and trappers, and have explored a section

embracing perhaps 900 square miles.

I quote from Mr. Doty's narrative of his journey from

Two Medicine Lodge Creek to the Chief Mountain Lakes.

Under date of May 27 he says :

'

' The country is considerably

broken by high hills and narrow valleys of spring brooks,

filled with thickets of poplar and willow and flooded by

beaver dams. In twelve miles came to a fine stream [now

known as Willow Creek] which is a branch of Cut Bank
River; and in sixteen miles reached the Cut Bank itself, the

most northerly fork of Marias River. It is a rapid stream,

fifty feet wide, and flows through a rich valley. . . . Abroad
lodge-trail leads up the valley indicating that the pass is

considerably used —^ probably by the Pend d' Oreilles and
Kootenaies who come through to hijnt buffalo. Crossed at

a good ford; pushed on over a range of high hills and en-

camped on a small stream eight miles from Cut Bank River,

which is no doubt one of the sources of Milk River. . . .

" May 28. Morning cold, and the hills are white with

snow. The country is quite flat and full of springs and
spring brooks, which are the sources of Milk River. On our

left is a heavy forest of pine timber fifteen miles in length

and extending into the plain eight miles from the base of

the mountains. Immediately after passing the point we
obtained a view of the chief (sic) of King Mountain, which

is a bare rocky peak of a square form, standing at a distance

of five or six miles from the main chain, and connected with

it by a high ridge wooded with pine. In seventeen miles

came to a broad valley, the sides of which are wooded with

pine and poplar; and in the bottom, five hundred feet below

us, we saw the blue water of a mountain lake. This is the

well-known Chief Mountain Lake. It takes its name from

Chief Mountain. . . . Descending into the valley, in four

miles, we reached the lake and encamped in a beautiful prairie

bordering it.

"May 29. Moved up the lake three miles to its inlet and

encamped. In this cam]) we remained until June 5th. . . .

" Chief Mountain Lake is seven miles long by one broad.

Its banks are low and shore gravelly; the water clear and

very deep. The valley of the lake is six miles in breadth,

and is rolling prairie interspersed with groves of cotton wood
and poplar, and in the low places the birch and willow. The
soil is a reddish loam and is fertile, as is indicated by the

luxurious vegetation. Pine of a fair size and thrifty growth

is abundant and can easily be obtained, and there are inex-

haustible quarries of good limestone.

"Connected with Chief Mountain Lake is another three-

fourths of a mile wide and extending some nine miles into

the mountains in the form of a bow, and I therefore called

it 'Bow Lake.' It is shut in by mountains coming close

down to the water, and has no valley susceptible of cultiva-

tion.

" The mean of observations for latitude gives as the lati-

tude of this, the south end, of Chief Mountain Lake 48° 43'

09", or 17 miles south of the boundary line. . . .

Numerous little streams emptying into these lakes are

filled with beaver dams and beaver, this industrious ani-

mal having been left in quiet possession of this country

since the low price of its fur has rendered it unprofitable to

trap them. Elk, moose, and deer are abundant, and salmon

trout of large size are taken in the lakes.

"June 5. Started due north along the lake-shore, and in

seven miles came to the outlet at the extreme northern end.

The outlet is called in the Blackfoot language Mo-ko un or

Belly River. It is a swift, deep stream where it comes from

the lake and about 80 feet wide, and its course for some miles

is due north. This is the most southerly of the head-waters

of the Saskatchewan River."

This excellent description of the country makes it clear to

my mind that the name Chief Mountain Lakes belongs to

those lakes, in north-western Montana, which are locally

known as the St. Mary's Lakes. This name was given them
nearly fifty years ago by Hugh Munroe, an old Hudson's

Bay man, and Mr. Doty's companion on the occasion of his

visit to the lakes.

It would seem from Mr. Doty's description that the stream
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which we know as St. Mary's River is the true Belly River.

This seems natural and proper, for at the point where they

meet, the St. Mary's is a larger stream than Belly River.

As stated by Mr. Doty these lakes are two in number, the

lower about seven miles long by a mile wide, the upper per-

haps eleven miles long and nowhere more than a mile in

width. The lower lake lies north and south, and the upper,

Mr. Doty's Bow Lake, is bent about half-way up its length,

its upper or south-western half lying nearly east and

west, and its lower or northern half nearly north and south.

Beyond the head of this upper lake is the narrow river-val-

ley running back in two principal branches for a dozen miles

and heading on the Continental Divide. The southernmost

of the two branches is much the larger of the two, and is fed

by extensive glaciers, which I have visited.

The lower end of the lower lake is not more than seven or

eight miles from the Chief Mountain, the most striking

landmark in this region. The waters flowing into the St.

Mary's River are divided from those which flow into Cut

Bank and Milk Rivers, tributaries of the Missouri, by a high

ridge running out from the Rocky Mountains, and known
as Milk River Ridge.

BIRDS BREEDING AT HANOVER, NEW HAMP-
SHIRE.

BY CLARENCE M. WEED.

The village of Hanover, N.H., is in the region dividing

the Canadian and Alleghanian faunas, and possesses many
animal forms from both. To assist in determining more
definitely the precise limits of these faunas, the Ornithologi-

cal Club of the New Hampshire College undertook last

spring to record the birds breeding within five miles of Han-
over. The following list includes the species observed this

season by the members of the club. Especial mention should

be made of the assistance rendered by Messrs. P. L. Barker,

E. A. Campbell, and C. E. Hewitt.

Green Heron, Ardea virescens. One nest observed.

American Woodcock, Philohela minor. Three nests ob-

served.

Ruffled Grouse, Bonasa umbellus. Three nests observed.

Cooper's Hawk, Accipiter cooperi One nest observed.

Acadian Owl, Nyctala acadica. One nest observed.

Black-billed Cuckoo, Coccyzus erythrophalmus. One nest

observed.

Belted Kingfisher, Geryle alcyon. Two nests observed.

Downy Woodpecker, Picus pubescens. One nest ob-

served.

Golden-winged Woodpecker, Colaptes auratus. Two nests

observed.

Night Hawk, Chordeiles virginianus. One nest found

fifteen miles south-east of Hanover; and others reported by

outsiders within three miles of the village.

Chimney Swallow, Choetura pelagica. Many nests.

Ruby-throated Humming-Bird, Trochilus colubris. One
nest.

Kingbird, Tyrannus tyrannus. One nest.

Pewee, Sayornis phcebe. Many nests.

Trailis' Flycatcher, Empidonax pusillus, var. trailli.

One nest.

Least Flycatcher, Ernpidonax minimus. One nest seen

at Grafton Centre, N.H., fifteen miles south-east.

Blue Jay, Cyanocitta cristata. One nest at Fairlee, Vt.,

eighteen miles north.

Crow, Corvus mnericanus. Two nests.

Bobolink, Dolichonyx oryzivorus. One nest.

Cowbird, Molothrus ater. Three eggs found in a bobo-

link's nest.

Red-winged Blackbird, Agelaius phoeniceus. Two nests.

Baltimore Oriole, Icterus galbula. Several nests.

Red Crossbill, Laxia curvirostra. In 1891 a very young
specimen was brought me that apparently must have been

raised in this vicinity.

Yellowbird, Spinus tristis. Two nests.

Purple Finch, Carpodacus purpureus. One nest.

Bay-winged Bunting, Pooccetes gramineus. Several nests.

English Sparrow, Passer domesticus. Several nests.

Savanna Sparrow, Ammodramus sandwichensis, var. sa-

vanna. One nest.

Chipping Sparrow, Spizella socialis. Several nests.

Song Sparrow, Melospiza fasciata. Several nests.

Swamp Sparrow, M. georgiana. One nest.

Snow Bird, Junco hyemalis. One nest observed at Graf-

ton Centre, N.H., fifteen miles south-east.

Indigo Bird. Passerina cyanea. Two nests seen in

1891.

Barn Swallow, Chelidon erythrozaster. One nest ob-

served.

Purple Martin, Proqne subis. One nest.

Bank Swallow, Clivicola riparia. Two nests.

Cedar Bird, Ampelis cedrorum. Two nests.

Great Northern Shrike, Lanius borealis. Two nests.

Red-eyed Vireo, Vireo olivaceus. One nest.

Yellow Warbler, Dendroica cestiva. One nest.

Chestnut-sided Warbler, Dendroica Pennsylvanica. One
nest.

American Redstart, Setophaga ruticilla. One nest.

Oven-bird, Seiurus aurocapillus. One nest.

Catbird, Qaleoscoptes carolinensis. Two nests.

Brown Thrush, Harporhynchus rufus One nest.

House Wren, Troglodytes oedor. One nest.

Short-billed Marsh Wren, Cistotliorus stellaris. A nest

supposed to be of this species is reported.

Chickadee, Pariis atricapillus. Two nests.

Tawny Thrush, Turdus fuscescens. Three nests.

Hermit Thrush, T. pallasi. Two nests.

Robin, Merula migratoria. Several nests.

Blue Bird, Sialia sialis. Several nests.

Of course this list includes only a portion of the birds

breeding here, but it may serve as a basis for future obser-

vations.

New Hampshire College.

HOT WEATHER IN MARS.

BY PROFESSOR EDWIN J. HOUSTON.

The recent severe, protracted, hot weather, that existed in

the central and eastern portions of the United States during

the latter part of July, formed, in all probability, but part

of various general phenomena produced by profound solar

disturbances.

So many of the earth's natural phenomena find their

origin in the solar radiation, that it is impossible to vary
either the amount or the distribution of the solar energy
without markedly modifying terrestrial phenomena. Such
influences, however, are not limited to terrestrial phe-

nomena; they must extend beyond the earth and be shared

by all the members of the solar system.
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Natural phenomena form but links in endless chains of

cause and effect. An evolution or expenditure of energy,

such, for example, as that following a sun spot, produces a

number of allied phenomena which are themselves the

causes of subsequent phenomena, and these in turn the

causes of still other phenomena, the chain extending in

most instances far beyond our ken.

There has been unusual solar activity during 1892, as has

been evidenced by an unusual number of sun spots. The
great spot observed in Philadelphia and elsewhere in the

early part of the year was one of the largest ever studied,

and since that time numerous other abnormally large spots

have appeared.

It would seem that these rather unusual outbursts of solar

energy have produced the following terrestrial phenomena,

viz. :

—

(1.) The recent brilliant auroral displays.

(2.) Magnetic storms, or marked disturbances in the values

of the magnetic intensity, in inclination and declination.

(3.) Unusually severe electric storms, as evidenced by the

existence of abnormal earth currents. These electric storms

are in reality connected with the magnetic storms.

(4.) Marked disturbances in the earth's meteorological

phenomena. These have been evidenced by the long spells

of unseasonable weather that have occurred so frequently in

the United States during 1892, one of which was the recent

unusally hot weather before alluded to, the unusual severity

of which accords well with the unusual solar activity.

So, too, does the severity of the allied phenomena. Take,

for example, the auroral displays, which have seldom been

equalled in these latitudes for brilliancy. So also the electric-

storms and magnetic-storms, which have been unusually se-

vere during 1892. According to the observations of Mr. Finn

and others, as many as eleven such storms were recorded

during this time. Their dates were as follows: February

13, March 6, March 12, April 24, April 25, April 26, May 16,

May 17, May 18, July 12. and July 16.

The storm of July 16 was unusually severe, and caused

great disturbances on the various telegraph lines. The earth-

currents were so strong that the lines could be operated en-

tirely by means of earth-currents. This was done, for exam-

ple, in the case of one of the lines between New York and

Boston. On the same day, July 16, an enormous spot

appeared on the sun.

And now for possible extra-terrestrial influences and phe-

nomena. The recent opposition of Mars has brought that

planet nearer the earth than she has been at any time since

1877, and nearer than she will ever be again until 1909. The
opportunity has therefore been particularly good for studying

those peculiarities of the surface that have always been of

such interest to astronomers.

Some observations recently made on Mount Hamilton ap-

pear to show a marked decrease in the mass of snow within

the polar caps, as is inferred from certain characteristic

markings at these points of the planet. This disappearance

is unusual, and would seem to indicate unusually hot weather

in our sister planet. The Martian thermometer has probably

been way up, and the weather has, to form a phrase from

the fiery color of the planet, been at a red-heat.

We may add, therefore, another effect produced by the

unusual sun-spot, viz., 5. The extra-terrestrial effects.

Of course the influence may be mutual. It may be that

the unusual proximity of Mars may be the cause of the great

number of spots, in which case we may thank Mars for the

recent terrific heat.

"FLATHEAD" DEER.
In the American Naturalist for August, 1887, were given

some instances of the occurrence among deer of hornless

specimens. Here we shall summarize these, preparatory to

giving in full some original particulars furnished us by a
German correspondent.

Lord Lovat is quoted as having seen hunnle (hornless)

stags. They are able to thrash stags of their own or greater

than their own weight. Several of them were undisputed
masters of large herds.

Mr. Horatio Ross has also shot them. They are more
frequent than generally supposed. They are no whit in-

ferior to their horned brethren. A full-grown humle is very
formidable in fight. During the rutting season Mr. Ross
has seen one in possession of a large herd of hinds, who
drove off all rivals.

Both these gentlemen's experience refers to Scotland. The
following mentioned special cases refer to Germany, H.
von Nathusius of Altaldensleben, Saxony, and Ludwig
Beckman have supplied very interesting information which
is well worth reading to those interested in venery.

These hornless deer occur wild, they write, and are very

fertile and impressive. In the Mlustrirte Zeitung, published

in Leipzig (Oct. 2, 1886), there is a picture of a fight between

a horned and a hornless stag, in which the hornless stag dis-

plays the mastery. Hornless stags have been mentioned in

German sporting literature since the seventeenth century.

These are cases of what is regarded as variation, but which

really appear to be referable to atavism, as will be immedi-

ately seen.

There are two species of deer that are normally destitute

of horns as a characteristic. The first of these is the musk-

deer; these have peculiarly long canine teeth. These (Mos-

chus moschiferous) are natives of Thibet and Nepaul. The

second is the water-deer, Hydropetes inermis. It is found

in the marshes of the Yangtze, above Chinkiang, China.

The Chinese are strongly averse to the flesh, which Euro-

peans, for want of better, pronounce tolerable.

Passing from living to extinct forms of deer, we find that,

tracing them backwards, they become more and more simple

as to horns, till reaching the lower miocene no member of

the family is possessed of antlers. It will thus be admitted

that the claim that instances of hornless deer of the present

time are only cases of atavism, or reversion to the early

condition of the head of the species, is simply the truth.

Further, the above facts prove that horns are of the nature

of acquired characters— a rather interesting fact just now to

bring out in connection with the Wiesmannia that is raging.

The following is a translation of the communication we
received from our German correspondent:—
"The hunter of the deer species has for long designated

the deer which are destitute of antlers by the name of ' flat-

heads,' or moenche. On the skull of such deer appears a

so-called hornbase, usually the real bearers of the antlers,

remarkably stunted and entirely overgrown with the elon-

gated hair of the forehead. The cause of such striking ap-

pearance is often held to be the long-continued inbreeding

occurring in certain districts, or the lack of new blood ob-

tained by bringing in deer not related.

"If we notice how the deer and roebucks which have been

confined for domestication and freely fed with oats, rye,

peas, corn, acorns, chestnuts, and beechnuts, often develop

uncommonly large and branching antlers, it seems just to

conclude that a lack of these and other means of nourish-

ment hinders the growing of horns. In fact the so-called
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' flatheads ' are more particularly found in the piae-wood

regions, where game is obliged to subsist solely upon heather

forage (sweet broom), and where food is to be found only in

occasional places.

"As transitory forms, there are also in such districts, in

addition to the few flatheads found at all times, deer having

one 'scurr' or stunted horn, while the other horn is well

developed, bearing perhaps ten to twelve branches, and the

majority of the rest of the deer have only small, smooth

antlers of light color, some curiously bent or spirally

twisted. Deer which instead of antlers bear a long, straight,

spear-like horn on one side were formerly called ' provincial

murderers,' as they were considered a very dangerous enemy
of other deer during the rutting season, and on which ac-

count their destruction was sought.

"In the main, these so-called deformities, and even the

total absence of antlers on the flatheads, can in no way be

considered an indication of the lack of procreative power, nor

can they be classed with the abnormal forms or the total loss

of antlers, which results from injuries, and which reappear

in their young. The flathead deer are seldom unequal in

strength or weight to the others of the same age and the

same district, but occasionally excel the latter in these re-

spects. They also early enter the rutting season, and show
themselves equally ready for the conflict. Their art and

manner of fighting are singular enough ; like the female,

they rise up high on their hind feet, and with their fore-feet

they, from above, mercilessly strike their antagonist. It is

remarkable how the antler-bearing antagonist intuitively

enters such conflict by rising on his hind feet, making no
use of his terrible weapons. On such occasions the flathead,

having developed superior skill in his movements, almost

always puts to flight in a few rounds much larger deer with

immense forked horns. Also at other seasons the contests

may be observed in regions where the flatheads are found,

and where at times a troop of such game is run together into

a narrow space, as is the case occasionally during the prepa-

rations of a suspended hunt; yet those encounters are less

fierce and soon ended, as they are brought on by the momen-
tary invitations and accidental meeting of the deer in the

press."

Have there been any cases of deer, bisons, etc. , with ' flat

'

or hornless heads noticed in America ? A.

SOME ANALOGIES BETWEEN MOLECULES AND
CEYSTALS.

BY JOHN W. CALDWELL.

Chemistry and crystallography are closely related

branches; they are, indeed, but parts of one great whole. The
special design of chemical laws is to present the methods
and conditions of the re-arrangement of atoms, which re-ar-

rangements we generally denominate chemical reactions.

The laws of crystallography, on the other hand, primarily

relate to the element of form. While the first series of laws

concerns the arrangements of atoms, the second takes cog-

nizance of the arrangements of molecules: while the one
considers the influence of the chemical force of affinity, the

other is concerned with the physical force of crystalliza-

tion.

A consideration and comparison of the most important
laws of the two series will develop, I think, a most interesting

parallelism and correspondence. Thus, the Srst great law
of cheinistry is that of definite proportions, in which is stated

the principle of the fixed and unchanging composition of

every compound. It finds its satisfactory analogue in the

crystallographic law of the constancy of the interfacial

angles, first propounded by Steno in 1669, and re-enunciated

by Eome de I'lsle in 1783. It affirms that for a certain

crystal species, under conditions of absolute identity of chem-

ical constitution and equality of temperature, the correspond-

ing interfacial angles in different individuals will be found

always to be equal and constant; and this holds in imperfect

as well as perfect crystals. It is evident then, that what

the law of definite proportions is, in regard to chemical con-

stitution, the law of constancy of the interfacial angles is, in

respect to crystalline form.

Another equally perfect and beautiful correspondency

obtains between the law of multiple proportions and that of

the rationality of the indices. The former emphasizes the

simple multiple ratio of one element as it unites with some
other element to form two or more compounds; whereas

the latter, an important crystallographic law, attributed to

Haily, articulates the remarkable fact that the modifications

of specific crystalline form always take place by a multipli-

cation of one or more of the index values (or the reciprocals

of these, the parameter values), by small and simple numbers
or fractions, by rational and not by irrational quantities.

The analogy here existing is easily appreciated: in the one

case we have presented the method (namely, by simple mul-

tiple ratio) of the formation by weight of chemical com-

pounds containing the same elements; in the other, the

method, also by simple multiple ratio, by which is deter-

mined the modification of fundamental form of a crystalline

species.

A third analogy is found in the comparison of the law of

valency or equivalence in the chemical domain, and the

law of replacement or substitution in the crystallographic.

The first of these, of course, refers to the relation by weight

in which the various elements react; potassium beina: ex-

changed for sodium m the proportion of 39 of the former to

23 of the latter; and, in like manner, chlorine (35.5) for

bromine (80). The chemical type or idea is continued in

such reactions, although one of the original constituents may
have been substituted by another element. Correspondingly,

the law of replacement allows the crystallographic type or

idea to be continued, though by altered agents. Thus, the

recognized substitution-power of magnesium and calcium

allows, in compounds of the latter, a greater or less substitu-

tion of the former, without change of crystalline form ; cal-

cite and dolomite are both rhombohedral in crystallization,

the angles of the two differing slightly.

A fourth analogy is expressed in the allotropisms and

isomerisms of chemistry, and the dimorphisms and poly-

morphisms of crystallography. The allotropism of elements

is probably to be explained upon the basis of different

atomicities of the elemental molecule; but, however ex-

plained, like atoms are able in many cases to build up struc-

tures sometimes as variant in physical characters as are the

diamond and ordinary charcoal, having chemical dispositions

as different as common phosphorus and red phosphorus.

Similar suggestions apply to the subject of isomerism. Now,

to this, crystallography presents an analogue in the di-

morphism so often to be seen in minerals; one and the same

substance showing itself in nature in two (sometimes more)

crystalline forms, i.e., belonging to distinct crystalline sys-

tems; take, as illustration, calcite (rhombohedral) and arra-

gonite (orthorhombic). Here again diversity of form is set

over against diversity of physical and chemical characters.

A fifth analogy (the last that I shall venture) bases upon
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the hypothecation of actual molecular structural form — con-

figuration, according- to Wunderlich's proposed term to ex-

press stereo-chemical relations. The subject of molecular

configuration is comparatively new ; still we are becoming

familiarized with diagrams and models intended to represent

such relations. Many of us may have been at first indis-

posed to accept these views as anything more than visionary

and fantastic; but the more we have pondered them, the

more have we been impressed with their significance and

beauty. Shape, form, and volume must be attributed to

molecule as well as to mass; the only trouble has been in

regard to the former, the apparent audacity and hopelessness

of any attempt to penetrate matter to such depths. The new
and most refined sense furnished to us by the use of polar-

ized light, makes us aware of isomers identical in every re-

spect, save their response to this delicate physical agent.

Optical isomers have given rise, under the crucial investiga-

tions of such men as van t'Hoff, LeBel, Wunderlich, and

V. Meyer, to the hypotheses of the asymmetric carbon atom,

and the tetrahedral arrangement of the valence-bond, and

the saturating atoms or radicals. The simple and symmetri-

cal tetrahedron of methane must be accepted as the perfect

analogue of a crystal of the same geometric form ; and the

optical isomers resulting from the different arrangements of

the same atoms or residues around an asymmetric carbon

atom, may, in like manner, be taken as the analogues of

eaantiomorphous crystals, as of quartz, right-handed and

left-handed ; the pairs iu each case being perfectly equivalent,

but not superposable.

Cbemlcal Laboratory, Tulane University, New Orleans, La.

NOTES AND NEWS.

The cause of the terrible disaster at St. Gervais is now being

investigated by several men of science. There can be no doubt

that it originated in the small glacier called the Tete Rousse,

which is nearly 10,000 feet above sea-level. According to a cor-

respondent of the London Times, who writes from Lucerne, Pro-

fessor Duparc is of opinion that the habitual drainage of this

glacier had for some reason or other became either totally blocked

or obstructed; the water gradually accumulated in its natural

concavity or bed ; and the ever-increasing volume had exercised

such an enormous pressure as to force a passage and carry away
a portion of the face of the glacier with it. The mass of ice and
water rushed down the rocks which dominate the glacier of Bion-

nassay, not in a single stream but in several, and then reunited

into one enormous torrent at the foot of the Bionnassay glacier.

A different theory is held by Professor Forel, of which the corres-

pondent of the Times gives the following account : Professor Forel

does not see how a quantity of water sufficient to force away so

large a portion of the glacier could possibly accumulate in so

«mall a body as the Tete Rousse, which has a total superficies of

less than one hundred acres. It slopes freely on three sides; it is,

in fact, one of the most abrupt of the whole chain of Mont Blanc

;

and, in a glacier of this description, witii an altitude of nearly

10,000 feet, there are none of the conditions of a great accumula-
tion of water. In his opinion, therefore, we must look for the

main cause of the disaster in the natural movement and breaking

up of the glacier. He estimates the volume of ice which fell at

between one and two million cubic metres. The mass, first in

falling and then rushing down the rapid slope, became transformed,

for the most part, into what he calls a lava of ice and water. The
ravine, he says, through which this avalanche rushed shows no

traces of any great evacuation of water; in the upper portions of

its transit there is no mud and no accumulation of sand, but,

on the other hand, there are great blocks of glacier ice strewn

everywhere, and at several points he found poriions of pow-
dered ice mixed with earth. Then, again, if this had been sim-

ply a torrent of water falling;, it would have found its way

down the more violent inclines, instead of, as in this case,

passing straight over the frontal moraine at the foot of the

glacier. In this higher region, therefore, all the evidence

points to an avalanche of ice, which, starting at an altitude of

nearly 10,000 feet, and descending at an incline of 70 per cent

for 5,000 feet, was pulverized by its fall, a large portion of it

being melted by the heat generated in its rapid passage and con-

tact with matters relatively warm. It rushed into the ravine by

the side of the glacier of Bionnassy and joined the waters of the

torrent which issues therefrom, and, further aided by the stream

of Bon Nant, it became sufficiently liquid to travel down the

lower portions of the valley at the slighter incline of 10 per cent,

and yet retained sufficient consistency to destroy everything in its

passage. That this torrent was not composed merely of mud and
water is proved, he says, by the fact that it did not always maintain

the same height when confined to the narrower ravine, and that

the remains on the sides of the rock show it to have been a viscous

substance rather than fluid.

— At a meeting of the London Chamber of Commerce on July

25, as we learn from Nature, Mr. J. Ferguson read a paper on

"The Production and Consumption of Tea, Coffee, Cacao (Cocoa),

Cinchona, Cocoa-Nuts and Oil, and Cinnamon, with reference to

Tropical Agriculture in Ceylon." He referred to the position of

Ceylon, its forcing climate, its command of free cheap labor, and

its immunity from the hurricanes which periodically devastated

Mauritius, from the cyclones of the Bay of Bengal, and from the

volcanic disturbances affecting Java and the Eastern Archipelago.

The plantations of Ceylon afforded, he said, the best training in

the world for young men in the cultivation and preparation of

tropical products, and in the management of free colored labor.

The cultivation of cane-sugar, although tried at considerable out-

lay on several plantations forty and fifty years ago, proved a fail-

ure. More recently experiments by European planters with

tobacco had not been a success, notwithstanding that the natives

grew a good deal of a coarse quality for their own use. Although

cotton growing had not been successful, the island had proved a

most congenial home for many useful palms, more particularly

the coconut (spelt without the a to distinguish it and its products

from cocoa— the beans of the shrub Theobroma cacao) and pal-

myra, as also the areca and kitul or jaggery palms. Within the

past few years Ceylon had come to the front as one of the great

tea-producing countries in the world, India and China being the

other two, with Java at a respectable distance. Mr. Ferguson

said one of the chief objects of his paper was to demonstrate which

of the products of the island it was safe to recommend for extended

cultivation in new lands, and which were already in danger of

being over-produced, and he had arrived at the conclusion that

coffee, cacao, and rubber-yielding trees were the products to plant,

while tea, cinnamon, cardamoms, cinchona bark, pepper, and even

palms (for their oil) did not offer encouragement to extended cul-

tivation. Statistics relating to the total production and consump-

tion were given in an appendix.

— A third edition, largely rewritten, of " The Microscope and

Histology," by Simon Henry Gage, associate professor of physi-

ology in Cornell University, has been issued by Andrews & Church,

Ithaca, N. Y. This volume contains much useful information,

systematically arranged, and will, no doubt, be appreciated by

those who are learning to use the microscope and desire to famil-

iarize themselves with the most approved microscopical methods.

Chapter L relates to "The ROcroscope and its Parts;" Chapter

II. to "The Interpretation of Appearances," which will be of

special value to beginners ; Chapter III. gives detailed informa-

tion with reference to " Magnification, Micrometry, and Draw-

ing; " Chapter IV. treats of " The Micro-Spectroscope and Micro-

Polariscope ;
" Chapter V. of "Slides, Cover- glasses, Mounting,

Labelling," etc.

— B. Westermann & Co. will publish in September the third

volume of Conway and Crouse's translation of Karl Brugraann's
" Comparative Grammar of the Indo-Germanic Languages." The

fourth and concluding volume, with a full index, will be issued

next year.
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CURRENT NOTES ON ANTHROPOLOGY. - XII.

[Edited by D. G. Brinton, M.D., LL.D.]

Ligurians, Iberians, and Siculi.

Professor G. Sergi occupies the chair of anthropology in

the University at Rome, and Professor G. Niccolucci that

in the University of Naples; but these two scientists of

eminence are far from agreeing as to the ethnic position of

the Ligurians, or as to the shape of their skulls. Professor

Niccolucci described some alleged Ligurian crania, which
seemed to show them to have been a round-headed people,

and hence, the Professor inferred, of "Turanian" origin.

But Professor Sergi insists that the said skulls were only

those of modern Modenese, and neither ancient nor Ligurian.

His own authentic series of Ligurian skulls proves them, on
the contrary, to have been long-headed, with narrow noses,

orthognathic, and with no similarity to Turanians; but with

a very close likeness to the ancient Iberian type, such as the

brothers Siret exhumed from the neolithic deposits of south-

ern Spain. What is more, in two series of neolithic skulls

from southern Sicily he proves that identically the same
peculiarities recur; so that the ancient Siculi and Secani who
held that region before the Greeks came, he believes to be

branches of one stock, and both of them out-posts of that

same Ligurian people who in proto-historic times occupied

most of the coast of the Mediterranean Sea, from the Straits

of Gibraltar to the tip-end of the Italian peninsula. For
him, Siculi, Sicani, Ligures, Iberi, as ancient ethnic names,

all refer to branches of the same stock ; and the cave men of

Mentone and the Arene Candide in Italy, and of Cro Magnon
in France, alike furnish us with specimens of the Ligurian

cranial form. His interesting essay is in the Bulletino di

Paletnologia Italiana, December, 1891.

Zl The Meaning of Ethnography.

In the first number of a new journal, Bibliotheque de

TAlliance Scientifique, Tome I., Fasc. I., appears what we
should call a " symposium " on the meaning and the objects

of Ethnography. The writers are Jules Oppert, Claude Ber-

nard, Jomard, A. Castaing, Leon de Rosny, Jules Simon, D.

Marceron, and other well-known names.

One perceives in most of their contributions that confusion

of terms which is so prevalent in France, and which is so

severely and justly criticised by Topinard in his last work,

"L,Homme dans la Nature," pp. 7. 8, 23, 24, etc. By its

derivation and according to its early and correct usage,

ethnography means a description of the actual condition of

a people or peoples. So it was employed by Niebuhr and
Campe early in the century, and so it is used to-day by
Gerland, Eatzel, and the other leading ethnographers outside

of France; and so it should be in France. A word common
to science should connote the same ideas everywhere.

Jomard defines it as "the science whose final purpose is

to explain the progress of humanity." C A. Pret gives us

the terse sentence, "Ethnography is the social history of

humanity." Another contributor puts it, "Ethnography
seeks to define the laws of the moral and intellectual evolu-

tion of man." Carnot studies it, " to discover a solid

foundation for my political faith;" de Rosny, "for the

new lights it casts on the grand and enigmatical problem of

destiny."

These are brave words, and they tell us a great deal about

the meaning and purpose of ethnology, but are wholly mis-

applied with regard to the term ethnography in its correct

sense, either in French or English. They illustrate the need

of a correct nomenclature in this science.

The Primitive History of Mankind.

A volume on this subject which is at once scientific and
popular is a decided benefit to the study of anthropology;

and such a one we have in Dr. Moritz Hoernes's " Die

Urgeschichte des Menschen nach dem heutigen Stande der

Wissenschaft " (Vienna, H. Hartleben, 1892). It is clearly

printed and abundantly illustrated, and its scope may be

guessed from its size— 672 large octavo pages. It takes in

the whole of what is now called the " pre-history " of Europe,,

beginning with the alleged remains of tertiary man and ex-

tending down to the time when history proper takes up the

thread of the development of the human race in that conti-

nent. Several chapters of an introductory character ex-

plain the nature and objects of pre-history, and examine
into what we may understand by the earliest conditions of

culture in the human race.

Dr. Hoernes is not a mere book-maker, as is so often the

case with authors of popular scientific works, but is a promi-

nent member of the Anthropological Society of Vienna, and

a practical laborer in the vineyard of archisology. He has-

a right, therefore, to press some of its wine wherewith to

treat the general public. May they quaff deeply and become
intoxicated with the attractions of this new science, full of

promises and full of mysteries!

Early Development of the Art-Faculty.

The development of the art-faculty is as much an ethnic

as it is a personal trait. As we find among our own ac-

quaintances some singularly gifted in this respect, and

others, of equal or greater general ability, quite devoid of it,

so it has been with nations and tribes in all periods of cul-

ture. In lower stages of development it is more ethnic than,

personal, the individual then being less free.

For these reasons the scepticism which has met the dis-

covery of free-hand drawings on horns and bones dating-

from palaeolithic times is not well founded. Those from the

caves of La Madeleine in Prance representing the mammoth
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and reindeer are well known ; still more remarkable are those

from the Kessler hole, near Sehaffhausen, in Switzerland.

A sketch of a reindeer feeding, now in the Eosgarten

Museum, Constance, and one of a horse, in the Sehaffhausen

Museum, both from this locality, are so true to nature that

one is surprised that they could have been drawn by a per-

son not regularly instructed. Yet the draughtsman lived

at a time when the Linth glacier covered the site of the

present city of Zurich, and the musk-ox and reindeer pas-

tured where now grow the vineyards of the Rhine.

Several curiously inscribed stones and shells have within

the last few years been found in the eastern United States,

regarded by their owners as the work of aboriginal artists.

Two of them represent the mammoth; others, scenes from

life, as battles. While not to be rejected at once, grave sus-

picion attaches to all such for obvious reasons, the first of

which is the constant recurrence of frauds in American an-

tiques. There is now no doubt that Professor Wright was

deceived in the small terracotta image from a great depth in

Montana which he described ; and it is very easy for an en-

thusiast to fall into such snares.

An Aboriginal Pile-Structure.

A late issue of the Peabody Museum of Archaeology is a

report upon pile-structures in Naaman's Creek, near Clay-

mont, DelavT^are, by Dr. Hilborne T. Cresson. It "will be

remembered that in Science, Vol. XV., p. 116, etc., there

was a correspondence on the character of the structure which

these pile-remains indicated. The facts as set forth in the

pamphlet now published show that at the mouth of Naaman's
Creek three groups of pile-huts were discovered, in a line

running from north to south across the creek. In the im-

mediate vicinity, at various depths in the mud and gravel,

about 700 stone implements were found, some quite rude, of

argillite, others highly finished, of jasper, slate, quartz, etc.

As the mouth of the creek where it falls into the river was

evidently a favorable camping and fishing ground for the

natives, these implements might reasonably have been ex-

pected in such a locality. Was their presence in any way
related to that of the piles ? Dr. Cresson conjectures that

the piles originally formed native fish-weirs. It may be so,

but a careful study of the plans which he furnishes, and an
inspection of the piles themselves at Cambridge, lead me to

think they were intended as supports for some structure

which rested upon them. Were they the rude piers of some

early Swedish bridge across the creek ? Were they the

abutmentsof an ancient wharf? Were they the foundations

of dwellings ? The average size of the groups, about 12 by
6 feet, would answer the requirements of the latter theory;

and paleflttes were by no means unknown among the Ameri-

can aborigines.

MEDICAL BOTANY.
BY CHARLES FREDERICK MILLSPATJGH, M.D.

In looking over the prospectuses of the various medical

colleges of the United States, one fails to find in a great ma-
jority of them anything to indicate that the important sub-

ject of medical botany is taught One wonders at the apathy

of medical institutions in this respect when pausing to con-

sider the fact that seven-tenths of the drugs in general use

have a vegetable origin, and an action upon the animal

economy analogous to their botanical relationship.

I fully agree with Professor Barnes^ in his statement that,

to the general public (and I am sorry to add, to the average

J Science, Vol. XX., page 62.

Board of Instruction as well), the first thought arising to

the mind when botany or botanist is mentioned, is a vague
picture of "a sort of harmless crank," wandering about

fields, woods, and bogs, picking insignificant weeds and car-

rying them home, principally to tear them in pieces when he

gets there. I urge, with the professor, the necessity of mod-
ernizing botanical instruction in colleges and normals, and
would add to the list pharmaceutical and medical institu-

tions. Examine the text-books on materia medica used in

these latter institutions, and what do you find ? Simply an
alphabetical arrangement of drugs. This does not meet the

needs of the subject treated, for a student should be trained

to study drugs in accordance with their analogy to other

drugs, and not according to their indexial position in a lan-

guage. In order to do this he must have, not a rudimentary

knowledge of botany and vegetable chemistry, but a thor-

ough and systematic attainment of the subject, not only as

represented by the flora of the campus and surrounding

woods and fields, but of the world at large. Upon opening

these actual text-books we shall find atropine, aninflamatory

poison, preceded by aspidium, an anthelmintic, and followed

by aurantia, a simple carminative, none of these bearing the

least rational relation to the others. An index would have

found these drugs readily, while their disposal in this man-

ner will teach the student nothing, nor will it in the least

assist his memory to retain the uses of them.

Drugs of botanical origin are as closely allied to each

other medically as the plants from which they are derived

are botanically; therefore in the above illustration atropine

should have been preceded by stramonium and followed by

hyoscyamus. Again genera and families of plants have

true and constant familial and generic drug action, and the

individual species of these have idiosyncracies of action pe-

culiar to themselves. To continue the same illustration,

belladonna and atropa, with their atropa atropine; stra-

monium, with its datura-atropine; and hyoscyamus, with

its hyoscyamine; together with other Solanaceae— to which

botanical family they belong — all cause delirium, but its

character differs in each drug; they all dilate the pupil, but

the expression of the face under the dilation is dissimilar;

they all cause spasmodic action, but the spasms are varied

;

and among other symptoms they all cause an eruption of the

skin, but in each case the eruptions may be readily distin-

guished. This study may be carried through the whole

range of the drug action, not only in the family here pre-

sented, but through the whole natural plant system as well.

This being true, should not the medical student's first train-

ing in materia medica be a thorough course in systematic

botany ?

Pure science in the collegiate study of drugs has of late

been set aside for the greater study of the less useful ques-

tions of etiology and diagnosis. Of what immediate care to

the patient are hours of scientific and exhaustive guesswork

as to what caused him to be ill, when he knows that this is

followed by but a moment's thought expended upon the

more vital question of what drug should be employed to

make him well again ? Take up the first medical magazine

at your hand; in it you will doubtless find a long disserta-

tion upon some case in practice. Column after column

will be found to be devoted to the elucidation of points of

diagnosis and etiology, and suppositions, perhaps, of bac-

terial invasion and cell disintegration, then a line or two to

therapy, then the post mortem.

Careful, comprehensive, differential, and comparative

study of botany and vegetable chemistry in their relation to
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materia mediea must be followed in order to educate a good

therapist, and the sooner our medical institutions make a

requisite of this branch, the better it will be for patients

treated by their graduates.

ON THE PRESENT TENDENCY TOWARDS HIGHER
STANDARDS OF PROFESSIONAL EDUCATION.

One cannot but observe with pleasure, in the present

general advance and spread of higher education, that this

advance is afFecting not only the institutions of higher

learning themselves and the general population, but also

the strictly professional or technical schools. And whilst

I wish in this short paper to refer more especially to law

and medicine, my remarks will apply also to other—-per-

haps to all other— professions.

The medical education of this country has, deservedly

enough, for many years been looked upon with little favor,

and has ill stood the test of competition with the methods of

other countries; but now we are observing a great change

in this respect, and there isTio doubt that before many years

the degree of M.D. from an American university will be as

valuable a certificate on its face as can anywhere be ob-

tained. Medical courses of four years' duration are now
being adopted, or have already been adopted, by the leading

medical schools in the country. The requirements in pre-

liminary education have also greatly increased, and one may
hope that before long such subjects as botany and zoology

may be added to the requirements of a good English and
general education from the intending student of medicine.

State legislation itself has not been idle, and we find in the

State of New York, for example, that no person can practise

medicine without undergoing an examination conducted by
the State Board of Examiners. A requirement of prelimi-

nary education has also been added, and though as yet no
more than an elementary education is required, we may
hope for better things in future.

As regards the profession of law, the advance is perhaps

even more marked; more marked, that is, as regards legal

education, for we no not find that the advance in the require-

ments for admission to the bar has been so considerable as

might be desired, though they have been by no means
neglected. Three year law-school courses, which not so long

since were unheard of, have "^qow become the rule rather

than the exception; and even in those schools which still

see fit to maintain a two-years' course for the degree of bache-

lor of laws, a graduate course has been commonly added.

Towards the general extension of the study of law so as to

include the Roman or Civil Law, the tendency is by no
means general, caused no doubt by the non-requirement of

this branch for admission to the legal profession. Some
universities, indeed, in their college courses, offer instruc-

tion in this subject; but it must be remembered that the

majority of law-students are not college graduates, and so

the breadth of their legal knowledge will be measured by the

instruction given in the law school, however the depth and
extent of what subjects they do touch vipon may be increased

afterwards. Yale is, I believe, alone among the universities

in this country which gives extended courses in the civil

law, and encourages their study by the bestowal of a degree

(that of D.C.L.); but even then the course is one taken by

but few students, and, as the catalogue says, is intended for

those who intend to be something more than practising law-

yers. This is not as it should be, and we must look to the

future for more general study of this subject, for without it

law can hardly be taught as a science, for law is— and
should be known as— a science.

Education preliminary to the study of law has also risen

greatly. Latin is now a usual requirement, and we may
doubtless soon see it a universal one.

The day is not far distant then, let us hope, when the

title Doctor or Lawyer will in itself mean an educated man.
N. H.
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On request in advance^ one hundred copies of the number containing his

communication will he furnished free to any correspondent.

The editor will be glad to publish any queries consonant with the character

of the journal.

The Elm-Leaf Beetle. Galeruca xanthomelaena Schr.

In Science, No. 492, for July 8, 1893, Dr. 0. V. Riley records

the facts, that at Washington, D.C., the iraagos from the first

brood of larvEe of the above insect had already appeared, and that

eggs from beetles of this summer brood had been obtained June

28. In a letter dated July 27, Dr. Riley informs me that from
these eggs larv» had been obtained and that these larvse were

then pupating. Dr. Riley's observations are positive, and prove

that there are two broods at least of this insect at Washington,
D.C. They prove also that the beetles will mate and oviposit

readily in confinement, and that there is only a brief interval be-

tween the appearance of the beetles and oviposition for the second

brood of larvse. This means that the beetles of both sexes are

sexually mature when they emerge from the pupae, or that they

mature very rapidly and copulate within a very brief period after

assuming tlie imaginal form. The accuracy of these observations

I do not question; but neither do I admit that I am in error in

claiming that in New Jersey, north of New Brunswick, there is

only a single brood of this insect.

My acquaintance with the beetle at New Brunswick began in

1889, in which year I protected the large number of elms in and
near the college campus and about the Experiment Station by
spraying with a London purple mixture. In the Report of the

College Experiment Station for 1888, Dr. George D. Hulst, my
predecessor in office, had stated that there were two broods of

tlie insect annually; and on the appearance of the summer brood

of beetles, I made ready to spray again as soon as the second

brood of larvse should begin to appear on the protected trees.

They never did make their appearance, and I was unable to find

a second brood on any other trees in the city. Dr. Hulst, in re-

sponse to questions, informed me that he had noticed only one

brood of larvse in 1888; but there had been a cyclonic storm

about the time they became mature, which freed the trees and
covered the ground beneath them with tliousands of the slugs,

only a few of which ever found their way back to their food.
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To this destruction he attributed the absence of the second brood
which published accounts led him to expect. I recorded these

facts in my Report for 1889, claiming positively that there was a

single brood only at New Brunswick. My observations, carefully

repeated in 1890 and 1891, simply confirmed this conclusion.

These observations were presented at a meeting of the Entomo-
logical Club of the A. A. A. S., and, though he could not gainsay
my facts, Dr. Riley yet doubted the correctness of my conclusion,

as his pai er in Science also shows. I therefore resolved to repeat
my work yet more carefully in 1893 and to make it conclusive if

possible. The first signs of the beetles were noticed on May 17, in

the form of small round holes eaten in a few leaves; on the 19th

a few of the beetles were seen, and after that date they increased

rapidly in numbers for some time. The weather for a few days

was cold and wet, the insects were sluggish, and no eggs were
observed until May 39. For special observation I selected a small

tree between my home and the laboratory, which I passed several

times daily, could see all parts of easily, and which was a prime

favorite with the insects.

Eggs began hatching June 6, while yet, oviposition continued.

After the middle of the month the hibernating beetles diminished

in number, and on the 3(Jth not a beetle could be found. June
39 the first pupae were formed and larvae matured daily thereafter

in greater abundance. At this date a very few unhatched egg-

clusters were yet to be found, but of those collected, only one

mass gave larvae July 1. Since that date and up to date of writ-

ing (Aug. 1), there has not been a cluster of eggs on any tree that

I have examined, and I have closely scanned many dozens, large

and small. Early in July I gathered in over 300 pupse and mature
larvae under the observed tree, and placed them in breeding-cages

and jars Adults began to appear July S, and very rapidly there-

after in the open air as well as in my cages. It is interesting to

note that on June 39, when I secured the first pupa. Dr. Riley

already had eggs of a second brood. The beetles bred by me fed

readily and abundantly for nearly three weeks, and then more
slowly, until at this time they refuse to feed entirely. During all

this time there has not been a copulation nor an egg-mass in any
jar, nor have I observed a copulation or an egg-mass in the open
air. On July 30 I observed a disposition on the part of my insects

to refuse food and to hide among the dry leaves. I therefore

selected a considerable number of tliem of both sexes for examina-
tion. In all, the sexual structures were immature or undeveloped.
In the male it was difiBcult to get the testes, because they were
mere empty thread-like tubes. In the females the ovaries were
mere bundles of tubes without even partially-developed eggs. I

gathered rather more than forty specimens from the trees, and
found the same state of affairs, except that in one specimen the
ova had begun to develop. This morning I selected a few fresh

and fat specimens— all females, as it proved — and though the
abdomen was much distended, the distension was caused by the
fully-dilated crop and stomach, and the ovaries were yet less de-

veloped than in any previously examined. Soon after the beetles

appeared in May, I examined a number of them and found that
in all the sexual structures were fully matured. In the males the
testes were quite rigid coils, which were easily removed entire,

while in the females the ovaries so completely filled the abdominal
cavity that it was impossible to open it without detaching or

crushing some of the eggs. The beetles earliest matured are now
seeking winter quarters.

I consider my observations, now carried on for four years in

succession, as conclusive of the fact that at New Brunswick, N.J.,

there is only a single brood of this species annually. I present

herewith figures of part of one ovary (Fig. 1) of a beetle taken
May 35, in which the oviduct and part of the developed eggs are

removed ; of the ovaries of a beetle taken July 30 on the trees, in

which they were best developed of all those examined (Fig. 3)

;

and of the ovaries of a specimen three weeks old (Fig. 3), with
which all the others that were examined agreed in that they were
at least no more developed. All the figures were made by the use

of a camera with a Zentmayer binocular stand, 3-inch objective,

a eye-piece, and drawing-board six inches from camera. The
vagina is not shown in Fig. 3, but is as large as that shown at the

base of Fig 2, and this is the only structure that has the full size.

I have not considered it necessary to figure the male organs, though
the difference between spring and summer beetles is equally

striking. In none that I examined did I find anything like a de-

veloped testicle. John B. Smith, Sc.D.

Eutgers College, Aug. 1.

Wheat Ru.st and Smut.

As a general rule the Bulletins issued from the various State

Agricultural Experiment Stations, while not notable for the

amount of original matter they contain, are fairly accurate in

their statements, and their recommendations are to be relied upon.

Occasionally errors creep in, some of them the result of haste in

compilation, others the result of not being conversant wilh the

latest information on the subjects discussed. In the former cate-

gory must be placed the statement made in Bulletin No. 83 of the

Michigan Agricultural Experiment Station that wheat rust can be

successfully treated by what is known as the Jensen hot-water

method ; that is, immersing the seed in water having a tempera-

ture between 132° and 135° F. Wheat rust has been long under

investigation. It has caused a loss of about £3,000,000 sterling

annually in Australia, and it is safe to say that there is not a

country or a State where wheat is grown that has not suffered

from its ravages. The fact is that while wheat rust is described

and illustrated in the Bulletin in question, the treatment for pre-

vention of wheat smut is given. It is needless to say that what
s applicable to one is not to the other. Farmers who expect to

prevent wheat rust by the hot-water treatment will be sorely dis-

appointed. Perhaps their disappointment will result in making
them question, without cause, howerer. the benefits to be de-

rived from treating for smut. Between the two diseases there is

a vast difference; one (ru>t) attacks the leaves, the other (.'=mut)

attacks the grain. In the latter case treatment of seed will be
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beneficial. In the former it will do no good whatever. This is

mainly because in the former infection takes place probably by

means of spores disseminated by the wind, so that whole fields

soon become infected. It cannot be denied that an efl'ectual

remedy for wheat rust is still a great desideratum.

Joseph F. James.
Washington, D. C, Aug. 6.

The Ancient Libyan Alphabet.

In Science, July 15, Dr. Brinton has some remarks on this sub-

ject, which I have read with surprise. The old Libyan alphabet,

he says, " appears to have been in common use among the Berber

tribes of north Africa long before the foundation of Carthage (1),

. . . and in its forms is almost entirely independent of the Phoe-

nician letters (3). It is composed of consonants called tifinar (3), and
vowel-points, known as tiddebakin. The latter are simple dots (4),

the former are the lines of a rectangle, more or less complete (5).

Several of them are found in the oldest Etruscan inscriptions (6).

. . . The writers who have given especial attention to this little-

known subject are Faidherbe, Duveyrier, Halevy, Bissuel, and,

recently, Dr. CoUignon (7)."

To avoid repetition, and facilitate reference, I have numbered
the points in this passage on which I should like to offer a few
observations.

1 and 2. What authority has Dr. Brinton for referring this

alphabet to pre-Carthagenian times, and for stating that its forms

are almost entirely non-Phoenician ? I have hitherto regarded the

Punic origin of the Libyan letters as an established fact accepted

by all epigraphists of weight, and notably by Mommsen, who un-

hesitatingly recognizes their Semitic descent :
" The Libyan or

Numidian alphabet now as formerly in use amongst the Berbers

in writing their non-Semitic language is one of the innumerable

offshoots of the primitive Arameean type. In some of its details

it seems even to approach that type more closely than does the

Phoenician itself. We ai'e not, however, therefore to conclude

that the Libyans received it from immigrants older than the

Phoenicians. It is here as in Italy, where certain obviously more
archaic forms do not prevent the local alphabet from being re-

ferred to Greek types. All that can be inferred is that the Libyan
alphabet belongs to the Phcenician writing older than the epoch
when were composed the Phoenician inscriptions that have sur-

vived to our time" (History of Rome, iii. , 1).

It follows that the Numidian ancestors of the Berbers received

their writing system from the Carthaginians, earliest Phoenician

settlers on the north African sea-board, and, consequently, that the

Libyan alphabet had no currency " long before the foundation of

Carthage." The archaic forms referred to by Mommsen were the

forms in use in Tyre and Sidon in pre-historic times, whereas the

extant Phoenician inscriptions date from historic times; hence
the discrepancies between the latter and those preserved by the

Berbers, most conservative of all peoples.

S. Not the consonants alone, but the whole system (mainly, of

course, consonantal as being Semitic) is called "tifinar," or rather

"tiflnagh." The sounds 3/1 and rh interchange in the Libyan
dialects (Ohet and Rhet; Melghigh and Melrhirh, etc.), so that it

is not always easy to decide which is the original sound. But
here there is no doubt that gh is organic; and Barlh, for instance,

always writes Tefinagli, \>\\iraX Tefinaghen : "There was in par-

ticular a man of the name of Sama, who was very friendly with me.
On reading with him some writing in Tefinaghen, or the native

Berber character, I became aware that this word signifies nothing

more than tokens or alphabet. For as soon as the people beheld

my books, and observed that they all consisted of letters, they ex-

claimed repeatedly, ' Tefinaghen — ay— Tefinaghen !
'
" (Travels,

v., p. 116). There is, however, more in this word than Barth
was aware of. When stripped of the common Berber prefix te, it

reveals the "Finagh," i.e., "Phoenician," or "Punic" origin of

the letters in their very name. Note the stress still falling on the

root^M, as in Pceni.

4. F. W. Newman explains Tidebdkka (pi. TidebdkTcen) to mean
" a dot on or under the letter" (.Vocah.), in fact any diacritical

mark of the kind, and not merely vowel signs. Some, however,

are doubtless used to voice the consonants, as in Hebrew. Like

other Semitic alphabets, Tefinagh had originally no vowels, but

only three breathings, transformed in some systems (Greek, Italic)

to pure vowels, in others (Cufic, Arabic) to semi-vowels and
vocalic bases. But all this merely tends to strengthen the view
that the Libyan is a Semitic alphabet.

5. This statement is to me unintelligible. In the published

Libyan alphabets (Fr. Ballhorn, " Alphabete orientalischer und
occidentalischer Sprachen," p. 8; Hanoteau, "Essai de grammaire
de la langue tamachek," and others) curves occur quite as fre-

quently as straight lines, while acute decidedly prevail over right-

angles. Of the eight letters copied by Barth (I.
, p. 274) two only

can be described as "more or less complete rectangles," forms

which are certainly less common than, for instance, in Hebrew
and Estranghelo.

6. It would be strange if resemblances did not occur between
the Libyan and the characters of "the oldest Etruscan inscrip-

tions," seeing that both have a common Semitic origin, the former

directly through the Phoenician, the latter indirectly through the

archaic Greek. But such resemblances obviously lend no color to

Dr. Brinton's peculiar views regarding Libyco-Etruscan linguistic

afiinities.

7. Of the writers here referred to, Faidherbe and Halevy alone

can be regarded as specialists. On the other hand, there are

serious omissions, such as Dr. Oudney, who in 1823 first discovered

the existence of the Berber alphabet ;.F. W, Newman, "Patriarch

of Berber i)hilology ;" Mommsen and Hanoteau, as above; lastly,

A. Judas, who was the first to clearly establish the Phoenician

origin of these characters in a paper entitled '

' De I'Ecriture libyco-

berber," contributed to the Revue Archeologique for September

1863. A. H. Keanb.
Broadhurst Gardens, London, N. W.

BOOK-EEVIEWS.

Handbook for the Department of Geology in the U. S. National

Museum. Parti. Geognosy.— The Materials of the Earth's

Crust. By George P. Meeeill, Washington, Government
Printing Office, 1893. 89 p. 13 pi.

The U. S. National Museum is probably the greatest institution

of its kind in this country. The museums located in New York,
Cambridge, Boston, Philadelphia, and other large cities present to

the residents of those places and to students many facilities for

study. This is particularly the case with the American Museum
of Natural History in New York and the Museum of Comparative

Zoology in Cambridge. But neither one of these has been planned

upon so extensive a scale, or is destined to attain such mammoth
proportions, as the National Museum at Washington. The coun-

try at large is familiar with some things to be found at the

museum from the numerous expositions at which displays of its

treasures have been made; but no one who has not visited and
lingered long in its great but crowded quarters at the National

Capital can adequately realize the broad foundation upon which
it is based, or the immense variety and scope of its collections.

There are gathered together here materials which cover all human
arts and all the natural sciences— anthropology in its widest

sense, from the rude, chipped-flint implement of palaeolithic man
to the delicate Sevres china of civilized man; rocks and fossils.

from the most ancient formations to the most recent; animal
forms from the minutest insect that flies to the hugest creature of

land or sea. Scarcely an object, indeed, in which man has had
aught to do, or to find interest in, but is to be found here.

The collections are not, either, lying idle. A large corps of

curators is constantly at work, either arranging the old collec-

tions or studying and comparing the new. The results of these

studies appear from time to time in the Proceedings of the Museum
— a publication scarcely known to the public at large even by
title, on account of its limited circulation — or else in the Annual
Reports of the Museum, which are more widely known from being

distributed as / congressional documents. Unfortunately, these

last usually appear from two to three years after the date they

are stated to be reports for.

In the early days, when the Smithsonian Institution was the
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repository for the national collections, these reports touched but

lightly upon the vast amount of material stored away. Within

the past five years, however, and since the National Museum has

become recognized as the place where all government expeditions

shall deposit the material collected by them, a large volume has

been annually devoted to this branch alone. Those which have

been issued are filled with information upon a great variety of

subjects, although special attention seems to have been devoted

to ethnology. Naturally, other matters are treated of, and it is

likely that, in the future, place will be given to all departments as

fast as the several curators find time or see fit to devote their at-

tention to making the collections under their charge known to the

outside world.

The article under review, for it is merely an e.xcerpt issued un-

der a separate cover from the Report of the Museum for 1890, and

covering pages 503-591 of that report, is one which, while designed

to be a handbook for the collections, is in reality a condensed ac-

count of the rocks forming the earth's crust. In it one will find

concise descriptions of the sixteen principal elements that go to

make up rock masses; a list of the original and secondary minerals

of these rocks; an account of the macroscopic and microscopic

structure of rocks; the chemical composition (in brief) and the

color. The most extensive portion of the handbook, however, is

that which deals with the kinds of rocks. Under this head we
have described the four varieties of (1) aqueous, those formed

through the agency of water either as chemical precipitates or as

sediments; (3) molian, those formed from wind-drifted materials;

(3) metamorphic, those changed by dynamical or chemical agents

from an original aqueous or igneous origin ; and (4) igneous (erup-

tive), those brought up from beneath the surface in a molten con-

dition. It is not necessary to go into details as to all these classes,

or to mention the various divisions made of them; an extract or

two will serve to show the character of the remarks For exam-

ple, under Chlorides we read :
—

" Sodium chloride, or common salt, is one of the most common
constituents of the earth's crust. From an economic standpoint

it is also a most important constituent. It occurs in greater or less

abundance in all natural waters, and, as a product of evaporation

of ancient seas and lakes, it occurs in beds of varying extent and

thickness among rocks of all ages wherever suitable circumstances

have existed for their formation and preservation. Salt-beds from
upwards of a few inches to thirty feet in thickness occur in New
York State and Canada, while others abound in Pennsylvania,

Vu-ginia, Ohio, Michigan, and Louisiana. There are also numer-

ous surface deposits, of great extent, in the arid regions of the

West" (p. 533).

Under tbe head of Siliceous group, infusorial or diatomaceous

earth, we find the following: —
"This is a fine white or pulverulent rock composed mainly of

the minute shells, or teats, of diatoms, and often so soft and friable

as to crumble readily between tbe thumb and finger. It occurs

in beds which, when compared with other rocks of the earth's

crust, are of comparatively insignificant proportions, but which
are nevertheless of considei-able geological importance. Though
deposits of this material are still forming, e.g., in the marshes of

Yellowstone Park, and have been formed in times past at various

periods of the earth's history, they appear most abundantly asso-

ciated with rocks belonging to the Tertiary formations.
" The celebrated Bohemian deposit is some fourteen feet in

thickness, and is estimated by Ehrenberg to contain 40,000,000

sheUs to every cubic inch. The Australian specimen exhibited is

from a deposit four feet in thickness. In the United States, beds

are known at Lake Umbagog, New Hampshire; Morris County,

New Jersey; near Richmond, Virginia ; Calvert and Charles Coun-
ties, Maryland; in New Mexico; Graham County, Arizona;

Nevada; California; and Oregon. The New Jersey deposit covers

about three acres, and varies from one to three feet in thickness;

the Richmond bed extends from Herring Bay, on the Chesapeake,

to Petersburg, Virginia, and is in some places 80 feet in thickness;

the New Mexico deposit is some six feet in thickness and has been

traced some 1,500 feet; Professor LeConte states that near Monte-
rey, in California, is a bed some 50 feet in thickness; while the

geologists of the fortieth-parallel survey report beds not less than

300 feet in thickness of a pure white, palebuff, or canary-yellow
color as occurring near Hunter's Station, west of Reno, Nevada.
"The earth is used mainly as a polishing powder, and is some-

times designated as tripolite. It has also been used to some ex-

tent to mix with nitro-glycerine in the manufacture of dynamite.
Chemically the rock is impure opal"' (p. 540).

It is in such books as these that the young student finds his best

helps. The information given is accurate; the paths are made
pleasant; the rough places are smoothed. It is greatly to be de-
sired that the other departments of the Museum may have as
u'eful descriptions of their contents. Joseph F. James.

Washington, D.C., Aug. 8.

Phases of Animal Life, Past and Present. By R. Lydekker.
London. Longmans, Green & Co. 8°. |1.50.

This admirable series of essays, which was originally published
in Knowledge, has been reprinted in an attractive form both as re-

gards typography and illustrations. The essays are concisely

written, and reveal a wealth of knowledge on the jiart of the au-
thor. The explanations of scientific discoveries and conclusions

are neither too elementary nor too technical, and the essays will

be read with pleasure as well as profit by anyone interested in

zoological lore.

The earlier and the closing chapters of the book are devoted to

the consideration of various morphological adaptations, such as

protective armor, the modifications of limbs for flying and swim-
ming, and tbe forms of teeth and horns. The author then takes

up the fossil reptiles, describing the characteristics of the ichthyo-

saurs, plesiosaurs, and dinosaurs, and explaining tbe differences

between them. Other chapters relate to the tortoises, the extinct

gigantic birds, the egg-laying and marsupial mammals, and other

animals whose structure and history are of special interest. There
is for the most part no close connection between the various

topics, but they are all important and worthy of attention.

In the treatment of morphological subjects Mr. Lydekker makes
use of certain metaphorical expressions which may possibly mis-

lead the unwary reader. Various modifications are snoken of as

if they resulted from the conscious, intelligent action of the ani-

mals concerned. It is stated, for example, that the ancient maU-
clad fishes " appear to have come to the same conclusion as the

more advanced divisions of the human race, that a massive armor
for the protection of the body is an encumbrance " (p. 7). Again,
the reptiles " held divided opinions as to whether a bony coat of

mail was or was not a thing to be retained as a permanency."
Such expressions are calculated to induce a wrong way of looking

at things unless, indeed, the Lamarckian idea that modifications

result directly from the efforts of organisms is to be accepted.

One is surprised to find in the writings of so good a naturalist

as Mr. Lydekker the statement, or insinuation, that the separation

of the amphibians from the reptiles is due to "that tendency to

multiply terms for which they (the naturalists) are so celebrated"

(p. 8). Mr. Lydekker, of course, well knows and, indeed, takes

pains to explain, that the separation was made on account of the

fact that the typical representatives, at least, of these two groups
are very different both in structure and mode of development.

There have undoubtedly been many instances in which naturalists

have coined new names unnecessarily, but this is certainly not a

case in point.

These are small defects, however, and are entirely overbal-

anced by the excellencies of the book. It deserves and will re-

pay perusal.

AMONG THE PUBLISHERS.
" The Delaware Indian as an Artist" is the subject of a fully

illustrated paper by Dr. Charles C. Abbott, to appear in The Popu-
lar Science Monthly for September. The objects of art which are

represented include carved-stone gorgets, a wooden spoon-h'andle,

wooden masks, and other carvings, many of them showing much
skill. Professor J. S. Kingsley will describe ''The Marine Bio-

logical Laboratory at Woods HoU,'' giving pictures of its build-

ing and interior arrangements. Something is told also of its

neighbor, the laboratory of the United States Fish Commission.
Surgeon George M. Sternberg, U.S.A., will have a paper on -'In-
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fectious Diseases: Causation and Immunity," giving the facts

that have been established in this Beld up to date ; and ' A Further

Study of Involuntary Movements," by Professor Joseph Jastrow,

supplemeoting a previous paper on this subject, will appear.

— Charles Scribner's Sons issued on Aug. 8 Stevenson's long-

expected book on Samoa, entitled "A Footnote to History," being a

narrative of the varied history of that island for the past eight years.

— J. B. Lippincott Company's August Bulletin of New Publica-

tions contains, among other announcements, the following: "Pho-

tography : Its History, Processes, Apparatus, and Materials. Com-
prising Working Details of all the more Important Methods," by

A. Brothers. In the preparation of this work, the author's aim

has been to produce a Handbook for the Use of Students of Photog-

raphy, which should give the results of practical experience, and

include — as far as jDossible within a moderate compass — infor-

mation gathered from many sources, and not readily accessible.

The newer methods have been dealt with in sufBcient detail, and

special attention given to the processes in use prior to the intro-

duction of the gelatino-bromide method. Some of these processes

are in danger of being neglected through the facilities which the

newer methods have introduced. But, as Professor Brothers

demonstrates, the new processes do not give results equal to the

old, and are totally unsuitable forsome purposes— such as making
negatives for photo-lithography, and in various other ways.

Where practicable, the plates illustrate the processes described,

thus making the work distinctly more serviceable to students.
" In Starry Realms : a New Work on Astronomy," by Robert S.

Ball; "Regional Anatomy in its Relation to Medicine and Sur-

gery," by George McClellan, M.D. ; "Steam Boilers: their De-
fects, Management, and Construction," by R. D. Monro. Of
books in press, " A Short Course on Zoology Designed for High
Schools and Academies," by C. De Montmahon and H. Beaure-
gard; translated and adapted for American schools by Wm. H.
Greene, M,D. "Recent Rambles, or in Touch with Nature," by
Charles C. Abbott, M.D.

— Ginn & Co. have nearly ready "German Orthography and
Phonology," by George Hempl, Assistant Professor of English in

Michigan University. They will publish in the fall " Fourier's

Series, and Spherical, Cylindrical, and Ellipsoidal Harmonics,"
with applications to problems in matheaiatical physics, by W. E.
Byerly.

— Outing for August opens with the first instalment of Wheel-
man Frank G. Lenz's description of a cycling tour around the
world. The rider is at present somewhere on the broad western
plains, en route for the Pacific coast, and during his two-year
jaunt he will traverse Japan, China, India, Persia. Turkey, Aus-
tria, Germany, Holland, France, England, Scotland, and Ireland.

Mr. Lenz will communicate his expeiiences to Outing from con-
venient points of his journey, illustrating his articles by photo-
graphs taken by himself. The opening chapter describes the trip
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Ripans Tabules cure jaundice.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.]

Taxidermist going out of business has quantity of
finely-mounted specimens of North American birds,
mammals and reptiles and skias of birds for sale,
including a full local collection of bird skins, show-
ing some great variations of species; also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will give good ex-
change for Hawk Eye camera with outfit. Apply
quickly to J. R. Thurston, 265 Yonge St., Toronto,
Canada.

To exchange ; Experiment Station bulletins and
reports for bulletins and reports not in my file. I

will send list of what I have for exchange. P. H.
ROLFS, Lake City, Florida.

For exchange.—A fine thirteen-keyed flute in leather
covered case, for a photograph camera suitable for mak-
ing lantern slides. Flute cost $27, and is nearly new.
U. O. COX, Mankato, Minn.

Finished specimens of all colors of Vermont marble for

fine fossils or crystals. Will be given only for valuable
specimens because of the cost of polishing. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of "American State
Papers Bearing on Sunday Legislation," 1891, $2.50, new
and unused, for ''The Sabbath," by Harmon Kingsbury,
1840; "The Sabbath," by A. A, Phelps, 1842; " History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher, 1859; " Humorous Phases of
the Law," by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,
etc. If preferred, I will sell "American State Papers."
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, 111.

For Sale or Exchange for books a complete private
chemical laboratory outfit. Includes large Becker bal-

ance (soog. to i-iomg ), platinum dishes and crucibles,
agate motors, glass-blowing apparatus, etc. For sale in
part or whole. Also complete file of Silli7nan's yoiirnal^
1862-1885 (62-71 boundV, Smithsonian Reports, 1854-1883;
U. S. Coast Survey. 1854-1869. Full particulars to en-
quirers. F. GARDINER, JR., Pomfret, Conn.

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:
Wilson's " American Ornithology,'" 3 vols.; Coues' ''Birds

of the Northwest" and "' Birds'of the Colorado Valley,"
2 vols.; Minot's " Land and Game Birds of New Eng-
land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,
bound in 2 vols., morocco; and a complete set of the
Reports of the Arkansas Geological Survey. Please give
editions and dates in corresponding. R. ELLSWORTH
CALL, High School, Des Moines, Iowa.

Wants.
A ?iy person seeking a position for ivhich ke is guali-

fi-ed by his scientific attainvten^s^ or any person seeking
some one to fi.ll a position 0/ tkis character^ be it thai
0/ a teacher ofiscience.^ chemist., draughtsman^ or ivkai
not., may have the * Want' inserted under this head
FRKE OF COST, ij he satisfies the publisher of the suit-
able char icter of his application. A ny person seeking
information on any scientific question., the address of
auy scientific tnan^or "who can in any -way use this
column for a purpose consonant with the nature oj
the paper., is cordial'y invited to do so.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address.
yi3J^ E. 7th Street, New York, care Levy.

AMAN, 36 years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D., desires a

first-class opening as a teacher of Zoology and
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

AYOUNG MAN, with a thorough training in Ana-
lytical Chemistry (including analysis of miner-

als, food, water, etc.), and holding a diploma of the
School of Practical Science, of Toronto, and good tes-
timonials, desirfes a position as Analytical Chemist
or as assistant to such. Address to WM. LAWSON,
16 Washington Ave., Toronto, Ontario.

A JO HNS HOPKINS graduate (1892) desires a^

position as instructor in mathematics and
physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md.

WANTED.—A collection of postage stamps; one
made previous to 1870 preferred. Also old and

curious stamps on original letters, and old entire
V S. stamped envelopes. Will pay j ash or give in
exchange firsfc-class fossils, including fine crinoids.
WM. F. E. GURLEY, Danville, III.

WANTED.—To purchase laboratory outfit; bal-
a'aces, evaporating dishes, burettes, etc.,

wanted immediately for cash. C. E. SPEIRS, 23
Murray street, New York. P. O. Box 1741.

WANTED.—The services of a wide-awake young
man. as correspondent, in a large manuf'actur

ing optical business; one preferred who has a thor-
ough knowledge of microscopy and some knowledge
of photography. Address by letter, stating age and
references. Optical, care of Science, 874 Broadway,
New York.

WANTED.— By a young man, a Swarthmore Col-
lege junior, a position as principal of a public

high school in one of the Gulf States, or as instructor
in botany, physiology, and geology in an academy
or normal school. Address B., care of Librarian,
Swarthmore College, Penn.

WANTED.—To act as correspondent for one or
two daily or weekly papers. Have worked on

paper for about two years Would like a position on
editorial staff of humorous paper. Address GEO.
C. MASON, 14 Elm St., Hartford, Conn.
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across the AUeghanies from Pittsburgh via Washington to New
York, and is profusely illustrated.

— The experiment station of Cornell University conducted an

experiment in 1890, showing very decided beneficial results from

removing the tassels from a part of the growing corn ; their calcu-

lations showing about fifty per cent gain from the rows from

which the tassels were removed over the alternate rows on which

the tassels were allowed to remain. This remarkable showing

caused a similar experiment to be undertaken at the Ohio station

in 1891. Thirty- two rows of corn, running over quite uniform

land, were selected upon which to make this trial. On Aug. 1,

the tassels were pulled from each alternate row. At cutting-tirae

four rows, having the tassels removed, were cut and shocked to-

gether, then four rows from which the tassels were not removed
were shocked together. Continuing this throughout the thirty-

two rows, they had when done four shock rows of each. When
husked these shock rows were weighed separately. They also

separated the merchantable from the unmerchantable corn, and
calculated the yield of each separately per aci-e. They find that

the unmerchantable corn from the four plots from which the

tassels were removed averages 2fi percent, while the averages from
the other four rows is 21 per cent unmerchantable. The calcula-

tions also show that the average yield per acre is about one bushel

less than where the corn was left undisturbed. It is probable that

the tassels were not removed in this experiment early enough. To
insure or even make possible beneficial results from removing tas-

sels, the pulling should be done as soon as they appear, and before

the stalk has weakened itself in an attempt to perfect the tassel.

The theory upon which this experiment is based is that the strength

that would othei'wise go to the maturing of the tassel and produce-

tion of pollen is diverted to the use of grains, and from their more
complete development more corn is produced. The fodder in this

experiment was not weighed, because back-water from a high

river damaged it to such an extent as to make the weight unre-

liable.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub

lished far and wide among elec-

tricians.

First inserted June 19. No response

to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES. AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, M.D., Ph.D.

Sportsmen and ornithologists -will be interested in
the list o£ Labrador birds by Mr. h. W. Turner,
which has been kindly revised and brought down to
date by Dr. J. A. Allen. Dr. S. H. Scudder has con-
tributed the list of butterflies, and Pro£. John
Maeoun, of Ottawa, Canada, has prepared the list of
Labrador plants.

Much pains has been taken to render the bibliog-
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THE BIRD ON ITS NEST.

BY MORRIS GIBBS.

Although many interesting points in relation to the nest-

ing habits of our friends, the birds, have appeared, I have

yet to see anything concerning the position which the pro-

spective parent assumes while incubating. The subject has

been of much interest to me, and in the past years many
observations have been made, which plainly indicate that

the proprietors of nearly all nests "have their exits and
their entrances." Many there are, as the kingfishers, wood-

peckers, and other species, which reach their eggs by a

single opening or burrow, and these of necessity must
emerge from the same source; but all seem to have a well-

defined position in sitting, as we shall see.

All can remember the attitude of the domestic hen, turkey,

or goose, and how rarely this position is changed; and with

the wild bird the tendency to a shift is even less, for with

barn-yard fowls we can alter their posture by placing a

board in a variety of positions about the nest, but with the

inhabitants of the wood any interference generally results

in desertion. The robin when building her nest often tries

how her brooding breast is to fit the growing structure, and

this, too, when a bare, flat platform gives no indication of

the elevated sides to follow. Later, the male sits in the

forming cup, and speculates, probably, on the outcome of

his efforts, and views the outlook from the crotch. During
the four days of egg-laying the female is not on, or rather

in, the structure to any extent, unless the weather is cold or

wet, and she assumes almost any position. It is only after

the duties of incubation begin, a period which lasts fourteen

days to a dot, that the robins adopt a standard, shared in by
each of the pair. The male, who shares in the duties of

sitting, when going to take his trick, almost invariably flies

towards his mate in the same path, and arriving at the back

door, just as his feet are about to touch the edge, the female

is seen to dart forward between the branches which comprise

the front door. This front door, as I prefer to call it, is then

really the exit, and toward it the incubating bird always

points her bill. It never directs toward the tree-trunk, and
generally points towards an open spa,ce in the foliage when
in a thick-leaved tree or bush.

With all birds, so far as I am able to learn, the exit is a

point of observation for the sitter, from which it can get a

view of friends and foes. The owls and hawks from an ele-

vated position can command a fine view of the surroundings.

With all aquatic birds the sitter almost invariably occupies a

position presenting toward the water. Shore birds, as the

sandpipers, rest on their nests in a position to best view the

stream or pond. Rails and gallinules face the water, the

latter usually building so that they can plunge from their

homes directly into their favorite channels. The loon, who
builds, or rather forms, its nest away out from shore in a

mass of vegetable matter, usually the foundation of an old

muskrat's house, invariably faces the open, deep water. From

that position it can slide into the lake at a second's notice.

Anyone can prove this position of the loon by examining the

premises when the owner is away. The nest proper is merely
a trough-like depression, evidently formed by the bird's efforts

at hollowing, rather than in building up the sides. This

oblong depression is a foot and a half long and o^er ten

inches wide, and the eggs are always placed from three- fifth.s

to two-thirds of the distance from the front end.

In a large number of nests of the brown pelican, which I

examined on an island in Indian River, Florida, all gave
evidence that the old birds sat in one position, usually with
the front to the water. It was interesting to note, that,

although the very young birds, which occupied many of the

nests, assumed no regular position, the larger young nearly

all presented towards the shore.

In the case of ruffed grouse and quail, the position occu-

pied while on the nest is invariably that which gives the best

view of the surroundings from the more or less concealed

retreat. Who ever heard of a grouse's nest where the old

bird faced into the brush pile or toward the stump or log?

The arboreal sparrows, vireos, and many other smaller

birds usually sit upon nests built on horizontal limbs, with

the head from the trunk, and when the nest is much elevated

the position is usually chosen so that the sitter will face the

prevailing wind. Birds will nearly always, when on or off

the nest, face the wind ; and, if observations are taken,

nearly all birds on the nest will be found in one position if

a strong wind is blowing.

FOOT DEFORMITY AS THE RESULT OF UNSCIEN-

TIFIC SHOES.

BY W. M. L. COPLIN, M D. , AND D. BBVAN, M.D.

In approaching the subject of scientific foot-dress, one of

necessity combats the traditions, experiences, and fashions

of centuries. If we are to judge of the foot coverings handed
down to us as relics from the courts of France, Spain, Eng-
land, and Germany, we can but conclude that for an ex-

tremely long period of time, probably eight or ten cen-

turies, the dressing of the human foot has been, even in the

so-called civilized countries, but slightly different, and only

in degree, from the customs of the followers of Confucius

for thousands of years. Fortunately for art, unfortunately

for the history of civilization, so called, the artist of olden

as well as modern times has not copied, except in portraiture,

the cramped foot, the narrow toe, tlie elevated heel, and the

pinched instep, which have long accompanied the human
foot. It seems reasonable to suppose, however, that the

Roman artist and critic, and the Grecian as well, fully at-

tempted to give us the perfect foot as found in the well-devel-

oped Grecian woman of the day. The sandals worn at the

time when Rome was in her splendor were undoubtedly so

constructed as to afford ample opportunity for the develop-

ment of the foot, and exhibit the beauty of its conformation.

The gladiators, if we are to judge of their physique by the

rude representationi! which are handed down to us from
their times, trained in extremely loose-fitting sandals, and
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fought their battles iu "shin buskins," rarely wearing any

foot covering at all.

The first criminal step taken was that of lacing the entire

shoe; this error led rapidly to the pinching of the foot, and

in order to retain the foot well forward in the shoe the high

heel became a necessity. This is not the histological reason

why the high heel was first put on the shoe, but it is evident

to the thinker that, with the narrow toe worn during the

reign of Queen Elizabeth, it would have been practically

impossible to have prevented excoriation and severe rubbing

of the heel had the shoe remained flat; hence to prevent

this the heel was elevated, and the foot shot forward to the

toe of the shoe, and its return toward the heel prevented by

the elevation of its posterior extremity.

Fig. 1.—Infant's foot, never worn a shoe. Scale, three-eighths of an Inch to

one inch.

This can be but a brief resume of the history of the im-

proper foot-wear; it is sufficient to say, that, as fact, the

wooden shoe or the cast shoe is more conducive to maintain-

ing the normal contour of the foot than the pinchy leather

shoe.

To return to the consideration of our subject proper, aside

from the influence of evolution upon the human foot, we
are to remember that the foot of a child as nearly represents

the ideal of a perfect foot as anything of which we can con-

ceive; so, taking that for a basis of our observation, let us

glance for a inoment at the essential features in maintaining

the beauty of this small piece of God's handiwork.

As briefly outlining the course which the deformity of the

foot pursues as the result of improper shoeing, the accompany-
ing diagrams are presented. They are in no sense pictures,

and are made by placing the foot upon paper and carefully

tracing a continuous line around it; the same is true of the

FiP. 2.—Five year-old child's foot, shewing beginning deformitr. Scale, two-

eighths of an Inch to one inch.

shoe except that it is drawn in broken lines. It will be ob
served that the broadest part of Fig. 1 is at the tip of the

toes, that the toes are separated, that the pencil line can be

readily made between the toes without displacing or pushing

them aside. The foot is almost triangular in shape; from the

tip of the little toe, a line projected backward will touch

almost the entire length of the foot, and the inner margin of

the big toe being continuous with the line at the side of

the foot. The toes are straight, and when turned up,

that is, fully extended, they will be separated from each

other and evince perfect freedom of motion, both flexion and
extention in all the phalanges. The instep is well arched,

both on the plantar and dorsal surfaces; the foot is pliable;

and, when extreme flexion is made, it will be manifest in the

arch as well as in the toe; the heel is not found extending
backward, it is round from above downward posteriorly and
from side to side; there is no sharp angle, and the thicken-

ing of the plantar skin begins gradually. This foot has

never worn a shoe, and therefore does not show any of the

evidences of the slowly developing deformity. Next we will

consider the foot of a child five years old (Fig. 2). It will be

observed that the great toe is beginning to deflect towards its

fellows; the little toe deflects slightly towards the inner side

of the foot; the greatest width of the foot is no longer at the

tip of the toes but at the metatarsophalangeal articulation

;

the toes can be but slightly separated by voluntary effort on

the part of the individual. The toes are beginning to show
slight stumping, and the overriding of the little toe and of

its neighbor is beginning to manifest itself. The foot,

although fat and plump, has not the smoothness, softness,

and roundness which the infantile foot possesses. A line

drawn from the heel along the outer or inner margin of the

foot but slightly touches the great toe or the little toe at its

base, and neither of them at their first phalangeal articula-

tion. The tracing of the shoe shows exactly how the foot

must be compressed in order to adapt itself to the shoe; and
it is to be remembered that these drawings were made upon
the outside of the shoe, and the foot must go on the inside of

the covering of which this is an outside tracing. The nar-

rowing of the toes must inevitably follow this pinching.

Passing on to the next degree, we have that of an adult

foot (Fig. 3). The deformity here is sufficiently well marked to

speak for itself; a step further it becomes more marked, and

reaches its climax in Figs. 4 and 5, where we have a later stage

thoroughly represented. Here the great toe is overriden by

Pig, 3.—Adult's foot, showing increased deformity. Scale, one-eigth of an
inch to one Inch.

the second toe, which lies parallel with the third toe; they

are stumped, with nails and sides flattened. The fourth toe

bends under the third toe. The bend at the first and second

phalangeal articulation is angular, and both angles are sur-

mounted by corns. The little toe bends far under the fourth

toe, and at the metatarsophalangeal junctions of the small

toe and of the great toe articular enlargements are well ad-

vanced. Lines drawn along the outer and inner margin of

the foot no longer touch either the great or little toe. The
heel now projects backward as a result of the lacing to which
the ankle has been subjected. The foot is flattened in the

sole, and in some cases enlargement will be observed in the

tarsometatarsal articulation of the great or, more com-
monly, the little toe. These changes, as represented by the

above succession of figures, are but the history of one foot,

if it could be followed from infancy <o adult life or later.

The skin of the sole ot the foot will be thick, and in no small

number of cases corns will be situated either upon the heel

or internal or external ball of the foot. During the develop-

ment of these deformities the gait of the patient — for by
this time the sufferer is a patient either of the doctor or

the chiropodist — will have materially changed. Instead of

the free, swinging gait of childhood and youth, easily and
comfortably maintained, we have now the mincing, narrow
gait with evident unsteadiness in the ankles, a tendency to

prevent pushing forward of the foot and a manifest effort

required in ascending or descending stairs or steps. There
is a poorly developed calf as a result of the heel being highly

elevated. The leg is narrow and flat; the calf is deficient

and the tendo-achilles prominent. Climbing stairs, or go-
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iag up hills, or working bicycles or pedals, or standing

on tip-toe, or dancing, tires out the calf, produces pain in

the hamstring muscle and a weakness in the back. These

conditions are not rarely ascribed to ingrowing toe-

nails, corns, or a tender foot, while in fact they are the

legitimate outgrowths of slowly developing anatomical de-

formities. Added to the improper shape of the shoe and its

Figs. 4 and S.—Adults' feet, showing the advanced stages of deformity. Scale,

oue-eigth of an Inch to one inch.

poor construction, we have the element of bad leather with

stiff inflexible joining, all going as important factors of the

development of the deformity. The question of the arrest

of these changes, the prevention of deformity, lies, of course,

entirely in properly made shoes. The shoe should certainly

he the same width from the metatarso-phalangeal articula-

lio.i to the tip of the toe. Crowding should be prevented.

The soles should be flat, no heels to jab the foot forward

upon the toes. The weight should be transmitted directly

to the plantar arch, and not to the ball of the foot. Stock-

ings should be wide and not taper at the toes, having a uni-

form width as in the shoe from the ball to the tip of the toe;

they should be seamless in the area coming in contact with

the toes and soles. The texture of both the stocking and the

shoe should be pliable, and neither should be worn long

enough to become saturated with moisture.

PHONETIC VALUE OF THE CH'I GLYPH IN THE
MAYA GRAPHIC SYSTEM.

BY mLBORNE T. CRESSON, A.M., M.D.

The Ch'i glyph, which figures so extensively both in the

hieratic and demotic script of the Mayas, seems to have
been used in the most archaic forms of their graphic system,

as it appears in their altar tablets of Copan (see Fig. 3 of

the illustration accompanying this article), and it is also to

be remarked among the ikouomatlc decorations of various

ancient Maya cities.

ChH, in Maya, means "to seize" Or ''hold" with pins,

thorns, or claws, or other sharp-pointed objects; this would
be clearly ikonomatic for Ch'ic or ChH. In 1876, while in

Paris, it was my good fortune to examine, at the library' of

the Ecole des Beaux Arts, an excellent photograph of the

tablet to the left-hand side of the doorway of Casa, No. 3,

Palenque, which, in a previous article published in Science,

I have suggested is probably a bas-relief of Kukuitz. The
design and technique of this masterpiece of the Maya scribe-

sculptor's art is especially fine, particularly the ikonomatic

decorations which ornament the figure of the god. The
head-dress of the figure represents feathers, maize leaves,

the quetzal head, and other decorations, notably that of a

heron {Baac-hd) in the act of pinching a fish [cay) in its

powerful bill. The suggestion of Baac-hd in the act of pinch-

ing cay in its bill (Fig. 6), although it recalled by means of

the various phonetic components of the crane's bead, neck,

and eye, that the scribe intended to suggest to one's mind ha-

caba, or hach kabah, or it may be ah kaba, also sug-

gested that chH, " to pinch," "bite," was implied by the ac-

tion of the heron's bill. It would make the sentence more
complete, for the fish, cay, is, in fact, but a determinative,

showing that ch\i is intended rather than chH, thus giving

us "Ba-haa-cha" or "haS-chS, ba," an excellent rebus-like

suggestion of a7i fca&a, which in Maya =" he who has a

name." I notice that in the Casa, No. 2, tablet, Palenque,

that the main clouee of Brasseur calls attention to "ah
kaba," and a sculptured vase recently discovered in Yuca-

tan, now in the Peabody Museum, has this same hieroglyph

incised upon it in connection with other components which

suggest xma-kaba-kin= " days without names." The so-

called "nail-head " component of this glyph seems to have

the phonetic value of d. It is absent, however, on the vase

just referred to. In order to And out whether the chH glyph

was used in other localities, a reference to Catherwood's

drawing of the glyphs on the top of an altar at Copan, and

various other sculptured tablets, indicates that it was used

repeatedly by the Maya scribes. In one instance, at Copan,

it recalls Chikin, the '" west" or "sun-bitten." (Fig. 13).

The chH glyph has numerous variants, and seems to be

accompanied by determinatives so as to indicate the vowel

combinations, such as ch(%, chci, chH, cho, chii. We have

called attention to a supposed determinative in a previous

article published in Science, and one has already been re-

ferred to in this article. Where the glyph has no determina-

tive whatever, as in Pig. 1, I accept it as ch\ If accom-

panied by the small circle, as in Fig. 2, I use it as chH.

The sign of May orientation (Pig. 13), Chikin, the " west "

or " sun-bitten," is an instance where this phonetic value

has worked successfully. Where the ch'i glyph accom-

panied by two small circles (Fig. 15) placed on either of the

tooth-like attachments (Fig. 16) which generally accompanies

it, the phonetic value ch'u is suggested (see Figs. 4 and 5).

Fig. 19 gives an admirable example of where two of the

count-numerals are attached to the glyph; and, accepting it

as a determinative, we obtain the phonetic value ch'd.

The ch'i glyph sometimes appears as shown in Fig. 18,

and the resemblance of it to that of the day-sign, manik

(Fig. 10), is striking. Manik has the same components,

'» 'ijl. G'

S^e^'

only the outer line of the glyph encloses it completely, while

in the ch'i glyyh the two ends of the pinching claw, or

hand, are left open. Where it is closed we have a glyph

formed, as in Pig. 20, which is not unlike the draughtsman's

T-square, and seems to have the phonetic value ma. The

T-square glyph (Fig. 20) is used at Palenque, small ventila-

tors in the walls of one of the houses being shaped like it.

At Ch'i Ch'een-Itza it appears as an ikonomatic decora-

tion on the walls of a temple, and the small component

(Fig. 11), so often used in the Maya glyphs, also appears as

an ikonomatic decoration at Ch'i, Ch'een, Itsa. Its phonetic
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value seems to be tcft, as an affix, and chi as a suffix. In

Fig. 18 it is a prefix and reads ich, suggesting that ch'i \s

the proper phonetic value to be used. The determinatives

that we have referred to in this and other articles seem to

be phonetic.

Fig. 3 is the i!7of Landa, and there is reason to think that

it is correct, for the o or u attached to it is divided in half

by a line which I believe, from results obtained in other

directions, is the vowel o with the cut-line through it. In

the various Ch'u (or Ch^o) glyphs (Figs. 4 and 5) that we
have given this component of the glyph is square (Fig. 16).

It has the cut-sign in the middle, or is divided by it, and
gives a fair representation of teeth. Co= tooth in Maya
(pronounced Coo), and, as in Figs. 3, 4, 5, the cut-sign runs

to the perpendicular line (Fig. 17), whose phonetic value in

my alphabet= iy, either end of the h glyph touching the

ch glyph, which envelops it externally, as in Figs. 3, 4, I

accept it as a suggestion of h^ or ch^u

What we have designated as the cut-line, or sign, appears

in other places. A good example is shown in Fig. 8. It is

the well-known honey-sign, but in this case is combined with

other glyphs. I act on a principle of analysis which so far

has given good results, that the glyphs and Maya decora-

tions are composed of ikonomatic components, and that the

Maya scribe sculptor and his more demotic brethren do not

seem to have used any meaningless decorations, either in

their hieroglyphs or the ornamentation of their palaces,

all these being in keeping with the words which they in-

tended to convey to the reader's mind by the sound of the

name of the thing represented. Fig. 8 is a glyph in the

second row of the outer page of the Codex Troano. It

is placed in front of Plate 35 of Brasseur's work. We will

begin our analysis as follows: (a) The upper, left-hand

glyph and the determinative sign below it on the lower,

left-hand side; (6) the upper, right-hand glyph and the

honey-sign below it at the lower, right-hand side. The o or

u glyph is composed of the eye glyph, ich, or uich, placed

on either side below the tooth-like appendage, Co. Just
above it, in the elongated, oval glyph, is the hCi or h glyph,

a line running through oorw, these two glyphs giving us an
admirable suggestion of Mu or ch'o. By taking half of this

upper glyph it can easily be seen that the ii of Landa (Fig. 3)

is but a variant of this glyph (Fig. 21). The upper right-

hand glyph (Fig. 8) has the dotted sh aspirate, together with
the i loop and I curve. Descending from the i loop is the

twisted glyph (or line), whose phonetic value I have so far

used with success as ba (from ba, twisted, tortuous, bent).

By trying every combination that can be obtained from
this glyph and the preceding glyphs, I find that the fol-

lowing word was probably that intended by the Maya
scribe, viz., " ch'u-h-oo-shil," or "ch'hucil." Turning to

the vocabulary of Brasseur, which seems to suit this kind of

work better than the dictionary of Perez, I find that the

word in Maya means "sweets." This placed over the honey-
sign, at the lower right-hand corner, indicates that we are

not far astray in our analysis. The honey-sign has the two
small, square, black, count glyphs attached to its left upper
and lower corners= ca, or "two;" next comes our dotted

aspirate line, which has the phonetic value sh or x ; beyond
this aspirate, to the left, is the hd or h, a perpendicular line,

giving us in connection with the other components and the

aspirate "ca-ha" (b is understood) =ca&, or "honey."
"Sweets-honey" is, I think, a fair interpretation of this

glyph, which anyone who has studied the "Bee-Keeper's

Narrative " of the Troano will recall as intimately associated

with honey and the honey-comb. Its component, il, is the

antennae of the bee, with the i loop attached.

This antennae glyph I have shown in a previous article to

be intimately associated with the honey sign Cab.

The second u of Landa's alphabet (Fig. 14) is expressed

by the o and u and the I curve to which the twisted glyph,

ba, is attached. This gives us "Ho-ba;" and the aspirate

of Landa, marked by the indented curve between the il and
ba components of this sign, changes the bd into hd or yd,

giving us "Ho-ya"="to water," "sprinkle." The u of

Landa is often seen placed below the hieroglyph of the Brma-
nient, and is intimately connected with hd, or " water which
refreshes the earth with rain," "dew and moisture." Ca,

hd, o. u have an interesting relation with the c/i't glyph, and,

from what we have related, seem to be determinatives.

The cKi glyph is represented in many different parts of

the Troano eitheras the claw-like appendage of the shell fish,

as in Plate 24 (b). Codex Troano, the centipede or tarantula

claw, as in Plate 13 .Troano (6.C.), Plate 18 (6), Plate 9 (c),

or as the "pinching hand," with its crustacean like thumb
on Plate 25 {b), Troano.

DEATH OF PROFESSOR W. P. TROWBRIDGE.

Professor William P. Trowbridge, the head of the en-

gineering department of the Columbia College School of

Mines, died of heart-failure at his home in New Haven last

Friday. He was born in Troy, Oakland County, Mich.,

May 25, 1828, and entered the West Point Military Academy
in 1844, where he graduated four years later, receiving an
appointment as second-lieutenant in the corps of engineers.

He had served as Assistant Professor of Chemistry during

the last year of his course at the academy, and after his

graduation he was occupied for some time with astronomical

work at the West Point Observatory. In 1851 he was ap-

pointed to a position on the Coast Survey under Superin-

tendent Bache, which he held till 1856, and at a later time

he took part in the survey of the James and Appomattox
Rivers and in a series of surveys on the Pacific coast.

In 1854 he had received a commission as first-lieutenant

in the U. S. Army, which he resigned two years later to ac-

cept the professorship of mathematics in the University of

Michigan; but after a year of service, he resigned his pro-

fessorship also, and was appointed scientific secretary to the

superintendent of the Coast Survey. During the Civil War
he again served in the army, and rose to the rank of brig-

adier-general; his work in the army being largely in con-

nection with fortifications in New York harbor and else-

where.

After the war was over he resigned his commission again,

and entered the Sheffield Scientific School of Yale College

as Professor of Dynamic Engineering, but resigned in 1877

to take the professorship of engineering at Columbia, which,

as we have stated, he held up to the time of his death.

Professor Trowbridge was the author of a treatise on
" Heat as a Source of Power " and several other works on
engineering subjects. He was the chief agent of the tenth

census for collecting statistics relating to power and ma-
chinery employed in manufactures. He was for four years

Adjutant-General of Connecticut, was Vice-President of the

New York Academy of Sciences and of the American Asso-

ciation for the Advancement of Science, and was a fellow

of the National Academy of Sciences. For several years

Professor Trowbridge was a director of the Science Com-
pany.
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NOTES AND NEWS.

The question whether an attack of influenza confers protec-

tion from subsequent infection is one which must have often

arisen during the experiences of the last three years, but the data

for its solution are not yet fully available. The amount of infor-

mation which must have been gleaned by the family practitioner

in all parts of the country upon this and many other points con-

cerning the malady would, if collated, go far to settle the matter.

It is of course notorious that certain individuals have suffered

from more than one attack ; but the conviction is pretty general

that such cases really form but a small minority of the large num-
bers who have suffered. Then, again, it must be deemed possible

that the degree and duration of the protection may depend on the

severity which the primary attack exbibited, for one can hardly

invoke the doctrine of attenuation of virus in the case of this dis-

ease, which shows so much variation from the ordinary course

of infective disorders in general. In a highly interesting con-

tribution upon the features of the present epidemic in Berlin, ac-

cording to Lancet, Dr. Ruhemann directs especial attention to

this question of protection and affords valuable evidence of it.

He aptly remarks that the more gradual evolution and persistent

character of the present epidemic, as compared with the rapid

and stormy course of the pandemic of 1889 to 1890, have afforded

opportunity for more closely studying the character of the malady,

and that it has especially enabled us to recognize more clearly its

contagious nature. According to him, influenza has prevailed in

Berlin ever since the beginning of last September, and he notes

how on this occasion the stress of the outbreak had fallen to a far

greater extent upon women and children and less upon men than

was the case two years ago. His own practice affords proof of

this, especially in the fact of the greater frequency of uncom-
j)licated cases among women than among men. As to the ques-

tion of protection, he has observed that members of families who
were severely attacked two years ago have either escaped entirely

at present or been only slightly affected; whilst, conversely, the

most serious cases of the present time have arisen in households

which the influenza spared during its earlier visitation. He notes

the statement of Dr. Edward Gray, to the effect that "many per-

sons who escaped the epidemic of 1775 w»ere affected by that of

1782, and many who escaped the latter were affected by the for-

mer," as showing that a century ago this question of immunity
had not passed unnoticed. Dr. Ruhemann gives his experience

of 55 families, numbering 193 individuals. In 1889-90 there were

64 cases of influenza among this group, whilst in the present out-

break only 40 have been attacked, and, what is of special interest,

only 5 out of this number were affected (and that but slightly)

two years ago, whilst of the 64 then attacked only 4 have again

become victims. Should this prove to be anything like the gen-

eral experience it would go far to substantiate a fact that has hith-

erto been much disputed, even to the extent of declaring that one

attack predisposes to another. That one individual may have

several recurrences during the prevalence of a single epidemic

does not, in Dr. Ruhemann's opinion, mitigate against the general

doctrine of protection, since he thinks many such recurrences

may be explained by lack of caution on the part of the patients

against exposing themselves to fresh infection before they are re-

stored to full health. That influenza does protect from a sec-

ond infection should reassure many persons who, having once

suffered severely from it, dread a repetition of so depressing a

malady, and it may be further comfort to them to learn that the

more they have to suffer at first, the less likely are they to suffer

at all again. If, then, influenza shares this common property of

all infective diseases, it is not so remarkable that it should not

apparently select the young in preference to the adult and aged,

seeing that the whole community is more or less " unprotected
"'

when it first reappears after an absence (in pandemic form) of

years.

— At the meeting of the Qesellschaft Deutscher Naturforscher

und Aerzte held last year in Halle, it was arranged that the

sixty-fifth meeting should be held this year at Nurnberg, from

the 12th to the 16th of September. This society, similar to the

English and American associations for the advancement of science,

together with a medical association, is divided into thirty-two sec-

tions, about two-thirds of which belong to the medical side, and
the remaining are scientific, if it be allowed to use the word in

the narrow sense. The three general sittings are to be opened
by addresses from Professors His of Leipzig, von Helmholtz of

Berlin, and Giintherof Munich respectively; and in the meetings

of the sections— for example, in chemistry — papers will be read,

among others, by Ostwald and E. v. Meyer; in physics by Wiede-
mann and Boltzmann; in mathematics by G. Cantor, F. Klein

and Kbuigsberger. On one of the days of the meeting excursions

are to be made by certain of the sections. Those of physics and
zoology and some of the medicinal sections go to Erlangen, where
the apparatus of the University laboratories will be used in demon-
stration of papers. On the same day the sections of botany,

mineralogy, and geology, ethnology, and anthropology make a

scientific excursion toNeuhaus or Pommelsbrunn. As before, the

German Mathematical Society meets with the general Science So-

ciety, and thus the number of papers in the section of mathematics

is probably larger than in any other section. There is to be a

technical industrial exhibition in charge of the general society

and the Bavarian government, and the Mathematical Society has

undertaken an exhibition of "mathematical models, drawings,

apparatus, and instruments, serving both for teaching and research

in pure and applied mathematics." This latter exhibition is to

include only those instruments having an interest primarily mathe-

matical, while the instruments having to do with the experi-

mental sciences, and of more practical use, are to be placed in the

general exhibition, which will be especially rich historically, as the

collections of the Niirnberg Industrial Museum are to be utilized.

The mathematical exhibition is to include historical surface and

curve models, such as those constructed.by PIticker and Klein, and

later those of the Brill collection; and certain unique models

which have been in university collections, and which have become

dilapidated, are to be as much as possible re-set. In connection

with these models explanitory lectures are to be delivered, those

thus far announced being as follows: Dyck, introductory lecture

on the mathematical exhibition; Bjerknes, hydrodynamic phe-

nomena analogous to electric and magnetic; Finsterwalder, sur-

face curvature; Mehmke, reckoning machines. Other lectures

are to be given on function-theory surfaces, etc. In this connec-

tion it is of interest to note that Professor Klein, who probably

exerts the most influence in the German Mathematical Society,

and who is a member of the mathematical advisory committee of

the Chicago exhibition, suggests that such an exhibition of models

with demonstrations be introduced there.

— For some eight years the theory has been before the scientific

world that the great ice-sheet bridged the Ohio River near Cin-

cinnati, Ohio, sufficiently to block its channel and raise the waters

above the place of bridging to a height of 500 to 600 feet above

the present river-bed. Silt deposits east of Cincinnati near the ice

margin have been cited as evidence of this dam since they stand

about 600 feet above the Ohio. These silts have been found by

Frank Leverett, U. S. Geological Survey, Madison, Wis., to be too

widespread to admit of this explanation, since they extend west

past Cincinnati, covering much of southern Indiana as well as

portions of States farther west. They are also of later date, s^ince

they rest upon the drift deposited by the ice when it bridged the

Ohio, and are separated from it by a considerable time-interval,

shown by humus stain, leaching of till, and erosion of surface of

the underlying drift. The apparent absence of strias south of the

Ohio River and the meagre amount of drift there indicate a thin

ice-sheet with feeble movement. These facts and a comparison

with other districts where conditions for damming appear to

have been more favorable than on the Ohio, lead to the conclu-

sion that the river would not be blocked except for very brief

periods.

— Neptunia, May, 1892, reports a singular phenomenon from

the Balearic Isles. On March 4, about 9 o'clock in the morning,

a violent wind from the north blew over SoUer in Majorca. As

the wind died away, the rain by which it was accompanied in-

creased, and at the same time the ground was covered by a yel-

lowish coating, which proved to be sulphur.
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THE AMERICAN PSYCHOLOGICAL ASSOCIATION.

Iw response to an invitation issued by President G. Stan-

ley Hall of Clark Universit.y, a preliminary meeting of psy-

chologists from various institutions was held at that univer-

sity, Worcester, Mass., on July 8.

The meeting was presided over by Professor G. S. Fuller-

ton of the University of Pennsylvania. After a general

expression of opinion as to the form of organization, it was
determined to refer the entire matter to a committee consist-

ing of President Hall of Clark University, Professor Fuller-

ton of the University of Pennsylvania, Professor Jastrow of

the University of Wisconsin, Professor James of Harvard
University, Professor Ladd of Yale University, Professor

Cattell of Columbia College, Professor Baldwin of the Uni-
versity of Toronto.

This committee was authorized to determine the place, time,

and programme for the next meeting and then to report a
plan of organization.

It was the sense of those present that these gentlemen
should constitute a council to be renewed by frequent elec-

tions and should choose from their own number an executive

committee to direct the more urgent affairs of the association,

and that the first three gentlemen named should act tempo-
rarily as such committee.

Sessions were held in the afternoon and evening, at which
papers were read by Professors Jastrow, Sanford, and
Bryan, and Doctors Nichols, Krohn, and Gilman. It was
decided in response to an invitation from Professor FuJlerton

to hold the next meeting of the association in Philadelphia,

at the University of Pennsylvania, on Tuesday, Dec. 27, at

10 A.M.

Professor Jastrow was appointed secretary to provide a
programme for that meeting. He invites all members to

submit to him at Madison, Wisconsin, titles of papers with
brief abstracts and estimates of time required for presenta-

tion.

The original members who were either present at this

meeting or sent letters of approval and accepted member-

ship, are as follows: Frank Angell, Leland Stanford, Jr.,

University; J. Mark Baldwin, Toronto University; W. L.

Bryan, Indiana University; W. H. Burnham, Clark Univer-
sity; J. McK. Cattell, Columbia College; Edward Cowles,
McLean Asylum; E. B. Delabarre, Brown University; John
Dewey, University of Michigan; G. S. Fullerton, University
of Pennsylvania; E. H. Griffin, Clark University ; G. Stanley

Hall, Clark University; J. G. Hume, Toronto University;

J. H. Hyslop, Columbia College; William James, Harvard
University; Joseph Jastrow, University of Wisconsin; W.
0. Krohn, Clark University; G. T. Ladd, Yale University;

Herbert Nichols, Harvard University; William Noyes, Mc-
Lean Asylum; G. T. W. Patrick, University of Iowa; Josiah

Royee, Harvard University; E. C. Sanford, Clark Univer-

sity; E. W. Scripture, Yale University ; Lightmer Witmer,
University of Pennsylvania; H. K. Wolfe, University of

Nebraska.

The following additional members were elected : Dr. T.

Wesley Mills, McGill College, Montreal; Hugo Milnsterberg,

Harvard University; A. T. Ormond, Princeton College; Ed-

ward Pace, Catholic University, Washington; E. B. Titch-

ener, Cornell University.

Professor Jastrow asked the co-operation of all members
for the section of psychology at the World's Fair, and invites

correspondence upon the matter.

THE PEST OF FIFLD-MICE IN THESSALY AND
LOEFFLER'S SUCCESSFUL METHOD OF COM-

BATING IT.'

BY MEADE BOLTON.

The valley of Thessaly was recently threatened with en-

tire destruction of its growing crops by swarms of field-mice,

which had suddenly appeared in such alarming numbers

that the farmers and the government were at their wits' ends

to discover efficient means to combat the pest. Several dif-

ferent poisons were tried at public expense, and it was also

attempted to drown the mice out in some places; but owing

to the difficulties of application and the inefficiency of these

methods, it was found greatly desirable to look for other

means. Pasteur was applied to by one of the large land-

owners for cultures of some microbe which could be used to

destroy the mice, and Pasteur promptly referred his corres-

pondent to Loeffler in Greifswald, who had discovered a

bacillus which would answer the purpose. Pasteur's answer

was sent to the government at Athens, and as the attention

of the government had already been called to LoefBer's

work by the Grecian ambassador at Berlin, Loeffler was re-

quested to send cultures to be used in the infested districts.

Fearing that the tests would not be made in such a manner
as to secure success, Loeffler informed the Grecian ambassa-

dor, that, although he was willing to give the cultures, he

would prefer to make the experiment himself, provided his

expenses were paid.

On April 1 Loeffler received notice that if he would come
the Grecian government was willing to pay his expenses

and those of an assistant. So, after being informed that

the mice were of the kind^ that he had found susceptible to

infection with his bacillus, Loeffler and his assistant. Dr.

Abel, set out with a supply of cultures on April 5 from Ber-

lin, and arrived in Athens April 9. On going to the patho-

logical laboratory he was shown some of the mice from

Thessaly, and to his chagrin he found they differed from the

' Ceutralblatt fiir Baoterlologle und Parasitenkuude Bd. XII., No. 1.

2 Arvlcola arvalls.
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kind he had worked on at home. Fortunately, however, it was

found that the mice at Athens were even more susceptible to

inoculation and also to infection through the alimentary

canal than those in Germany. This fact was established in

a few days by inoculating and feeding the mice in the

laboratory with cultures of the organism. Preparations for

experiment on a large scale were at once made, and LoefHer,

Dr. Abel, and Dr. Pampoukis, director of the bacteriological

laboratory in Athens, set sail on April 16 for Volo, and went

by rail from thence to Larissa, the capital of Thessaly,

LoefBer had found that the micro-organism, Bacillus typhi

murium,' grows very well in a decoction of oat and barley

straw to which 1 per cent of peptone and J per cent of grape

sugar have been added. So a large amount of this liquid

was prepared and inoculated. Pieces of bread about the

size of a finger were soaked in these cultures after abundant
growth was secured, and the bread was then distributed in

the openings of the burrows of the mice. A number of

mice were also inoculated and turned loose ; this was done

because the mice eat the bodies of those that die, and spread

contagion in this way. It had been amply proved by ex-

periment that the bread soaked in the culture could be eaten

by man and various domestic animals with perfect im-

punity.

In a few days after the holes had been baited, news came
from all sides that the infected bread had disappeared from

the holes. This news was very satisfactory, as it could by
no means be certainly counted upon beforehand that the

mice would eat the bread, surrounded as they were with

abundance of fresh food. A visit to Bakrena, about nine

days after the experiment had been started at that place,

showed that the mice had ceased their activity entirely. In

two other places, Nochali and Amarlar, a similar result was

obtained. Several burrows at these places were opened and
found to be empty or to contain sick, dead, or half-eaten

mice. There were sick and dying mice sticking in many of

the openings. A number of sick and dead mice were car-

ried to Larissa, and examined. They were found to present

all the characteristic lesions of the typhoid fever of mice,

and to contain the organism in their internal organs.

Reports from other places which Loeffler subsequently re-

ceived, were all satisfactory. SoLoeffler is justified in closing

his very interesting account of his expedition with the fol-

lowing words: "The science of bacteriology has thus again

proved its great practical significance, and hence also its

right to be specially cultivated and advanced."

LETIERS TO THE EDITOR.

»*» Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance^ one hundred copies of the number containing his
communication loill be furnished free to any correspondent.

The editor willbe glad to publish any queries consonant with the character
of the journal.

The Ancient Libyan Alphabet.

In Science, Aug. 13, Piofessor Keane oflfers some inquiries and
statements relating to a note of mine on the Libyan alphabet.

The note referred to was partly based on an article by Dr. CoUig-

non, as was indicated. Dr. C'olliguoQ is one of the highest author-

ities living on north Afdean ethnography and archseolngy, as Pro-

fessor Keane doubtless knows. He would not make the following

statement unless he had good grounds for it: " Quant a la forme
meme des caracteres libyques, on ne peut nier qu'elle ne remonle
a une haute antiquite; elle est, en tout cas, anterieure a. Carthage."
Of course, Dr. CoUignon is aware of the common theory that the

letters were of Punic origin; but considers it time to discard it.

' Centralblatt f. Bacterlologle und Parasltenkunde Bd. tX., No. 3.

As to Professor Keane's suggession of the origin of the name
tifinar, from Finagh = Phoenician, it is purely fanciful, and his

assertion that the stress "still falls on the rootftn," is utterly in-

correct, as it falls on the last syllable, and not on the penult (see

Hanoteau, "Grammaire Tamachek," p. 5).

It is true that in loose language the whole alphabet, or any
alphabet, is called tifinar ; and it is not quite correct to say that

all the tiddebakin are vowels. The proper distinction is thus

given: " Les signes exclusivement traces en traits sont nommes
tifinar; ceux traces avec des points sont nommes tiddebakin."

How Professor Keane, quoting Hanoteau's "Grammaire Tama-
chek," can deliberately write that in the Libyan alphabet " curves

occur quite as frequently as straight lines," can only be explained

by the supposition that he never saw the book he quotes. It is

before me now, and out of the thirty-five simple and compound
letters only three are curvilinear, and all of these are recognized

as mere variants, and placed after the true rectilinear forms. I

refuse to think that this is a fair example of the accuracy of Pro-

fessor Keane's quotations.

Whether they were derived from a rectangle or not, has some-
thing more than theoretical importance in relation to their

possible derivation from Egyptian forms; but it need not be in-

sisted on. That all the original forms were composed of right

lines is a point of considerable interest, which has not been dis-

proved.

As to what writers may be considered specialists in the study,

there is room for legitimate difference of opinion. When Pro-

fessor Keane rejects Duveyrier, he rejects the author who beyond
all others has a practical acquaintance with the written speech of

the Touaregs— the only tribe who still use the tifinar. Professor

Newman's works have been laid aside as substantially useless, on

account of their phonetic system, by the best French scholars—
notably Rene Basset; and Dr. Oudney never claimed to be an

adept in the tongue. D. G. Brinton.

Media, Pa., Aug. 15.

Remarks on the Migration of Coleopters.

One might suppose, on simply looking at the map of the earth,

that the animals of the northei'n hemisphere would exhibit a greater

structural uniformity than those south of the equator.

In the north the continents on one side are separated only by

the narrow Behring's Strait, on the other tiie Gulf Stream, and
the prevailing west-east storms connect both continents, making
migration of insects a possibility.

The similarity of climates of the northern half of the continents

is less favorable to the production of generic varieties than are the

southern lands, isolated by vvide troughs of the ocean, with a

variety of climes and altitudes; and, indeed, as we go northwards

the varieties decrease in number.
If we abstract from the coleopterous groups genera which

are most likely to migrate from one continent to the other by

commerce, such as the Staphilinidfe, the Silphid». or the phyto-

phagous insects, transportable in their food-plants, the rest of the

forms will represent the aboriginal masses of 400 years ago.

In the far north above latitude 50°, and where Asia approaches

so near to the American shores, the indigenous genera of both

continents differ comparatively little; the genera are common,
and some species are identical in both continents. Commerce in

these regions was slight, even up to our days, and an uninter-

rupted natural development manifests itself everywhere.

True northern genera, such as the Carabus. Calosoma, and Cy-
chrus, have species of strict similarity, sucli as Calosoma syco-

phanta, indagator, etc., extending from the Atlantic to the Pacific

in the eastern continent, and Cal. scrutator, caliduni, and wilcoxii

in America; Carabus cancellatus, clathratus, and monilis on one

side, Car. serratus, limbatus, and vinctus on the other, and Car.

truncaticollis on both sides of Behring Sea.

If we assume that the land holding the greater number of species

of one genus constitutes a centre of development, that is the birth-

place of that genus. Accordingly, the genera Cychrus and Calosoma
are to be taken as of American origin : the first being represented

in Europe and Asia by four and in America bVj^thuty species, the
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latter iu Europe by about half a dozen and in America by twenty-

five species; while Carabus is represented in Europe and Asia by

the respectable number of 100, and in America by a short dozen

species.

My favorite family of Poelaphidce, unlike their relatives, the

StaphilinidsB, seem not very apt to migrate on the lines of com-
merce, but extend over a space of 60° latitude north and south.

In the colder 3egions of the north the species of one genus in-

habiting both continents are very similar, while the tropical and
southern genera, with a comparatively small number of species,

differ in form so much that they can hardly be retained under one
nnme.

Their habits, which suffer an involuntary modification by
transportation through atmospheric forces into localities of differ-

ent nature, produced in the fittest to suri'ive changes of the most
grotesque forms, and by repeated dislocations contined them in

circumscribed localities.

This holds good for the tropical forms of this family in the large

continents; but there are examples of genera occurring in places

far apart. Tmesiphorus, Tyrus, and Hamotus are of that nature.

To the latter belong Upulonaraffray and Cercocerus leconte, which
differ, according to M. Raffray, by the more elongated form of

the last joint of the maxillary paljoi in Cercocerus, and the former
occurs in the Friendly Islands, and the latter, together with the

rest; of Hamotus, is found in the western regions and on the Pacific

coa^t of America, north and south.

The streams of the Pacific Ocean are directed from west to east,

and therefore would not allow a migration against the stream

;

consequently the original abode of those species must have been
situated in the west of America, and their migration, considering

the multiplication of forms in America, must date back to the re-

motest ages.

The Tenebrionidse present a typical family of non-migrating
beetles. The large majority of tenebrionide genera are wingless.

They are slow in motion, and live on dead animal and vegetable
matter. The generic forms of most of those in America are but
distantly related to those of the eastern continent. The genera
common to both continents are few, and the few immigrant
species are winged, with one exception recently found — Blaps
mortiraga— and such genera, which are at present assumed to be
common to both lands (as Asida), owe their name to the now ac-
cepted basis of analytical marks.
The existence of these analogical forms can be explained only

by the different geological and geographical conditions of the sur-
face of the earth in remote ages. But there is always to be con-
sidered the axiom that similar conditions produce similar forms.

Emil Beendel.

Cause of a National Trait.

It is a matter of common observation that Hebrews, as a rule,
are more than ordinarily devoted to their families, and their home-
life is beautiful in many ways. As everything has a cause, the
most plausible one in this regard appears to me to be the severe
persecutions to which that race has been subjected for centuries,
compelling clannishness and affording them their greatest happi-
ness at home. Persistent influences acting through numberless
generations would surely institute a racial peculiarity such as
this. S. V. Clevengek.

Cliicago, Aug. 15.

Review of some Recent Publications of the U. S. National

Museum.

Foe some time past the National Museum has been following
the very desirable plan of issuing, in separate pamphlet form, the
contributions of those authors who publish in the Proceedings or
other reports of that institution. These pamphlets are uniformly
contained in neat paper-covers, tasteful in color, and bear upon
the outside page the title and author of the article and its num-
ber, from what standard publication of the Museum extracted,
and, finally, the volume, pages, and plates (if any) of the latter.

It would be well, indeed, if other institutions and societies always

followed suit in these last two features, for if one thing be more
annoying than another to a worker in science with a working
library, it is to receive reprints of papers that bear nowhere upon
them this very important information; especially when an author
desires to quote from reprints that have been submitted to him.
At this date the Museum has issued a number of pamphlets of the

character to which the attention of the reader has just been
drawn, and it is believed that brief remarks upon these may
prove to be of interest.

In No. 898 Mrs. M Burton Wdliamson gives '• An Annotated
List of the Shells of San Pedro Bay and Vicinity," in which two
new species are described by W. H. Dall. This list is brought
quite up to date, carefully describes a great many species, is sys-

tematically arranged, and is illustrated by 38 excellent figures on
plates. It will, no doubt, prove of use and value to the con-

chologists of the Pacific coast and elsewhere. Dr. Edwin Linton,
in No. 893, gives some very full and valuable " Notes on Avian
E.itozoa," illustrated by nearly 100 figures of structural details.

Entozoa found in specimens of Lams oalifornicus, Fuligula val-

lisneria, Oedemia americana, and Peleeatms erythrorhynchus are

described, in addition to parasites found in other birds collected

by Mr. P. L. Jouy at Guaymas, Mexico. "One new genus was
m( t with among the parasites of the duck, Oedemia americana.
This genus, which I have named Epision, is characterized by a
singular modification of the anterior part of the body into an or-

gan for absorption and adhesion." In a brief paper, entitled " A
Maid of Wolpai," with one plate. Dr. R. W. Shufeldt gives an ac-

count of the customs and dress of the young women of that

Pueblo (No. 889) ; and the same writer, in another paper (No. 902)

entitled -'The Evolution of House Building among the Navajo
Indians," describes the gradual improvement observed by him in

the building of their houses by those Indians in New Mexico,

since their contact with the whites The paper is accompanied
by three plates illustrating the subject. Lieut. T. Dix Bolles of

the navy comments briefly on "Chinese Relics in Alaska" (No.

899, one plate), and from his studies of them he is forced to be-

lieve that at least two centuries ago a Chinese junk must have
been driven upon the Alaskan coast. A very useful paper is that

by Mary J. Rathbun, giving a " Catalogue of the Crabs of the

Family Periceridse in the TJ. S. National Museum" (No. 901), and
it is illustrated by numerous figures of various species of that

group Papers of this class are especially desirable, and at the

time of its appearance there were to be found in the collections

of the Museum 48 species of Periceridce, for which a valuable

synonomy is given, with a "Key" to genera and species. Akin
to this last is still another beautifully illustrated paper by Mr.

.James E. Benedict, on " Corystoid Crabs of the genera Telmessus

and Erimacrus." Very little is known of these forms, and the

writer's article is based on specimens collected in Alaska by Dall,

and on the Albatross collections (No. 900). No less interesting

are two admirable papers by Dr. Leonhard Stejneger, both of

which are illustrated (Nos. 894, 904). The first gives a " Prelimi-

nary description of a new Genus and Species of Blind Cave Sala-

mander from North America,"— a remarkable form from the

Rock House Cave, Missouri. "A new genus and species of sala-

mander may not be such a startling novelty even at this late date,

but the interest is considerably heightened when we have to do
with the first and only blind form among the true salamanders."

It has been named by the author Typhlotriton spelceus. Dr.

Stejneger's second paper is of considerable length, presenting, as

it does, extensive " Notes on a Collection of Birds made by Harry
V. Henson in the Island of Yeso, Japan." It contains many ex-

cellent embryological plates. Professor Carl H. Eigenmann, in

No. 897, makes a contribution to the study of "The Fishes of

San Diego," in which " especial attention has been paid to the

spawning habits and seasons, the embryology, and migration of

the fishes of Southern California." The paper is of great eco-

nomic value, and lacks not in interest to the anatomist.

Finally, we have three very thorough entomological articles

from the pen of Dr. John B. Smith (Nos. 890-892). They deal

with a " Revision of the Genus CucuUia; Revision of the Dicopi-

nse; Revision of Xylomiges and Morrisonia" (plates II., III.).

These contributions will be welcomed by the entomologist, fully
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setting forth, as they do, characterizations of the several genera

and species to which the author has given his attention.

R. W. Shxjfeldt.

Takoma, D. C, Aug. 15.

The Color of the Blood in Man.

Having recently examined a large number of specimens of hu-

man blood from persons of different ages ranging from four to

seventy-six years, some being those in robust health, others

being tuberculous, I was struck with the great difference in the

shade of color presented, some being of a very rich tint, others

very pale. The richest color was in the blood of a girl twenty-

six years of age, a graduate of Vassar College, who had the

highest anthropometric measurement for respiratory capacity in

a class of about 500 girls. Her health was excellent, and she con-

sumed rather more flesh-food than is usual. The next highest

tint was found in the blood of a woman about seventy years old,

with a somewhat unusual chest measurement, having also excel-

lent respiratory capacity and being in fine health. This woman,
on the contrary, does not eat flesh at all. I expected in her case

to find a more than ordinary number of white blood corpuscles

;

but there were far less than usual, it being difficult to find them,

they were so few. The palest blood was from a chlorotic Irish

servant-girl of twenty-flve years, and in a tuberculous boy of

four. There was not much perceptible difference in their cases.

The girl had naturally good respiratory power, but she had les-

sened it by tight clothing and an almost constant in-door life for a

long time. After spending a month at the seaside, I examined

her blood again, and found the tint somewhat deeper than before.

As we know, the color of the blood is caused by the hasmoglobin

in the red blood corpuscles, and if this is greater when the respira-

tory capacity is greatest, may not the color of the blood be height-

ened by enlarging the chest and increasing the lung-power?

From some observations I have made I believe it can.

M. L. HOLBROOK.
New York, Aug. 16.

Snake Eats Snake.

While walking over a dry mesa, yesterday, I noticed a small

snake slowly crawling to the shelter of a mesquit bush. On
capturing it, I found it to be of a very dark olive-green color, in

large, square pattern, the lines between the plaids being of lighter

green; undei'neath, white, with very dark-green blotches. Its

head was very dark green, and rather small; it had small fangs.

The length of the snake was nineteen inches. Noticing that the

body seemed much distended, I opened it, and found, nicely

packed away inside, the body of an ordinary, brown, striped "grass

snake," as we call them here, twenty-two inches long. This green

snake may be a new species of snake-eating serpent. The grass

snake is very swift, and I am puzzled to know how the green

snake caught it; it was swallowed head-first.

C. W. Kempton.
Oro Blanco, Arizona, Aug. 8.

Cleistogamy in the Pansy.

Me. Darwin, in " Forms of Flowers," notes that, though cleis-

togamy is the rule in the genus Viola, the pansy, Viola tricolor,

has not been known to exhibit it, though it does sometimes pro-

duce very small and closed self-fertilizing flowers, which would
critically be termed cleistogamic if some portions of the floral

organs were to abort. In our country this condition may more
readily occur than in the Old World. In many localities the pansy
has become partially wild and cleistogamy may be looked for.

Mr. Ohalkley Palmer has sent me some specimens in fruit, found
wild in some place in New Jersey, which are certainly in one or

the other condition noted by Mr. Darwin. They appear to be
truly cleistogamic, but were too far advanced to determine with

accuracy. THOMAS Meehan.
Germantown, Pa.

BOOK-EEVIEWS.

Annual Report of the Geological Survey of Arkansas for 1890.

Vol. III. Whetstones and the Novaculites of Arkansas. By
L. S. Griswold. Little Rock, Arkansas.

The history of the rise and progress of geology in the United

States remains to be written. It dates back to early in the cen-

tury; for in 1807 McClure published a paper containing geologi-

cal observations. Mitchell, Baton, Dewey, Silliman, and hosts

of others followed one another in rapid succession. Nor were the

observations of private individuals all that appeared in the early

decades, for in 1823 Olmsted published a report on the geology

of North Carolina, as one result of a regularly organized State

survey, while Hitchcock in 1831 reporled upon the geology of

Massachusetts. Between that date and 1840 State surveys had

been organized and reports had been published in Maine, Connec-

ticut, New York, New Jersey, Pennsylvania, Delaware, Mary-

land, Virginia, Georgia, Tennessee, Kentucky, Ohio, Indiana,

and Michigan. The general government, too, had sent expedi-

tions to the north-west, Schoolcraft reporting upon the Michigan

region as early as 1830. It is true that many of the State surveys

ceased after the issuance of a few documents, but their existence

even for a brief period was evidence of the belief in their value.

Some of the States organized second surveys at a later date and/

published numerous volumes, among which New Jersey, Pentf-

sylvania, Ohio, and Kentucky are especially to be noted. The

survey of New York has been continued from 1837 until the

present time.

In those olden times the State survey reports were general; ob-

servations were made over an extended area; profuse details

were given of township or county geology ; but no one subject

was treated in an exhaustive manner. The result was that, when
ten or a dozen or more volumes had been published, it still re-

mained to collate and epitomize the information. For the States

of New York, Pennsylvania,' Kentucky, Ohio, Illinois and others

this has never been done, and the numerous volumes of these sur-

veys are masses of details with full and comprehensive accounts

of scarcely a single subject. Dr. Branner, as the State Geologist of

Arkansas, has seen fit to change this ancient order of things, and

as a result in his annual reports we have volumes describing the

Mesozoic geology, the gold and silver fields, and the coal of the

State, as well as exhaustive volumes on Manganese and the Nov-

aculites. The first geological survey of Arkansas published tv^'o

reports, in 1859 and 1860. The beginning of the war put a stop

to the work, however, and it was not until 1888 that any further

work in the State was published. The report for that year, and

those for 1889 and 1890, of which the volume under review is the

third, contain much information valuable alike to the State and to

the world at large.

Whetting, or sharpening, is one of the ancient arts. That it

was practised by early civilized man is evidenced by the existence

in the Sanscrit of the word fa, meaning to sharpen or whet.

From this comes the Latin cos, a whetstone, hone or flint-stone,

and hence cotaria, a whetstone quarry. Coticula, meaning a

small touch-stone, is also a derivative, and from this comes the

French coticule, meaning a whetstone of a fine quality. Novacu-

lite comes from novacula, a sharp knife or razor, and this in turn

is derived from the Latin novare, to renew or to make fresh.

Many writers from Pliny down discu.ss whetstones or hones for

sharpening tools. Linnaeus used the word novacula in his time,

and it was seemingly anglicized by Richard Kirwan into novacu-

lite in 1784. Mr. Griswold believes, although all mineralogists do

not agree with him,^ that it is practicable " to revive the word as

a scientific term, in its original sense, to denote a fine-grained,

gritty, homogeneous, and highly siliceous rock, translucent on

thin edges, and having a conchoidal or sub-conchoidal fracture.

If this definition is strictly adhered to, no confusion will arise

from the use of the word in commerce" (p. 18).

The knowledge of whetstones in America dates from 1818,

when they were mentioned by Bringier as occurring in Arkansas.

' Professor J. L. Lesley Is now engaged on this work, and Vol. I. of his final

report has appeared.
' For example, Q. P. Merrill In Annual Eeport IT. S. Nat. Mus. tor 1890, 1892.

p. 525.
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Since then they have been found in many parts of the country, no
less than 106 localities being now known whence they have been

obtained. All of these localities are naturally not equally good,

and many of them are not now worked at all.

Some useful hints are given by Mr. Griswold in Chapter iv. on
the purchase and care of whetstones, and especially that little

understood matter, the use of lubricants; and in Chapter v. the

subject of manufacture of stones is discussed. This dates back to

the beginning of the Christian era at least, for definitely-shaped

hones are found at Pompeii. At present, in America, the stones

mostly come from Indiana, Arkansas, New Hampshire, and Ver-
mont; although there are other States producing them. The to-

tal out-put is small, and $75,000 would represent the value of the

manufactured product in 1880.

Of the Arkansas stone proper, considered a typical novaculite,

only about 60,000 pounds are quarried annually. The most of

this goes to New York to be manufactured, whence it is largely

shipped back to Arkansas. The blocks are laid in plaster of Paris
in the bed of the gang-saw, and the saws are so arranged as to

waste as little as possible. The sawing is slo%v, "saws going at

the rate of 80 swings per minute will only penetrate the stone in

the gang-bed at the rate of IJ inches in 10 hours. Marble is

sometimes sawed at a rate of nearly 8 inches per hour, though for

dense marble 2 inches per hour is a closer estimate." After the
first cutting the slabs are sorted, and the useless pieces thrown
away, this being done again and again as the pieces are reduced
in size until only 25 per cent of the original amount remains as a*
mai-ketable product. Of the Ouachita stone, a coarser variety of
whetstone, a much larger amount is produced, this being in 1889
1,040,000 pounds. The method of cutting is about the same as

for the Arkansas stone, while the waste is about 50 per cent.

Mr. Griswold deals extensively with the petrography of the
novaculites, giving descriptions of numerous microscopic sections
from various localities. The conclusions may be summed up as
follows: Novaculite rocks were deposited in deep water as sedi-

ments, the carbonate of lime crystallizing as rhombohedrons.
Consolidation of the siliceous portions produced a hard, brittle

rock, which, being subsequently folded and elevated above the
sea-level, was subjected to erosion. During this process the cal-

cite crystals were removed, and subsequently a secondary deposit
of silica took place.

In regard to the sedimentary origin of the rocks, Mr. Griswold
says :

—

"It may be somewhat difficult to conceive of a constant supply
of very fine fragmental silica, almost totally without other mate-
rials, in sufficient quantity to form beds several feet in thickness
with very thin layers of slate between, and making a formation
from 500 to 600 feet in thickness, yet this seems to have been the
manner in which these rooks were formed. After all, the con-
ception is not so difficult when one considers that the fragmental
silica of many of the slates and shales is as fine as that of novacu-
lite, and as the percentage of silica in the sediments forming
these rocks is increased, the resulting rock approaches more and
more closely the novaculite. Thus with the novaculites are asso-
ciated vtry argillaceous shales, grading into siliceous shales and
then into transparent novaculites. The almost absolute purity of
the novaculites still causes doubt as to the possibility of this mode
of origin; but many coarse sandstones are nearly as pure, and if

the novaculites can be considered as extensions of the sandstones
toward the deep sea, where the finer fragments would settle, then
we have at least a close approximation to the sediments forming
the novaculites. That the same action which produces the angu-
lar fragments of quartz in sandstones must also afford a very large
amount of exceedingly fine quartz is evident" (p. 192).

Many pages of the report are devoted to detaOs of the geology
of the novaculite area, but it is obviously impossible to enter ioto

any of these here. A brief epitome only can be given of the geo-
logical history of the area, which in Mr. Griswold's words is as
follows:—

" The sequence of events in this history seems to have been as
follows: A deposition of very fine fragmental material on the
deep-sea floor to form the Silurian strata, included in the upper
part of which are two groups where graplolites abound. ^At the

end of the Lower Silurian deposition, through the periods known
as Upper Silurian and Devonian, there was an almost total cessa-

tion of the deposition of sediments. There seem to be two possi-

ble explanations for this fact : First, there may have been a de-

pression of the sea-bottom which left this area so far from shore

that no thick sediments were accumulated over it, and this was
followed by an elevation in Lower Carboniferous times renewing
sedimentation in perfectly conformable beds; the second explana-

tion is that while upper Silurian and Devonian beds were being
deposited elsewhere, the same period was occupied by a deposition

in the Arkansas area characterized by Lower Silurian organisms.

This continued until a decided change of conditions in Lower
Carboniferous times renders necessary a change in the nomen-
clature of the beds in consequence of the change in the character

of the fossils.

"True Coal-Measure strata covered the novaculite area also,

for they are found in Texas in a latitude considerably south of

34° 30', while the trend of the formation is nearly east and west

through this part of Arkansas and through the Indian Territory.

The south members of the coal strata of northern Arkansas have

been worn completely away, and are now buried beneath the Cre-

taceous and Tertiary deposits which cover southern Arkansas.
" Following the formation of the Coal Measures, and probably

synchronous with the Appalachian uplift, came the elevation of

Arkansas above sea-level. The time following this post-Carbon-

iferous elevation of Arkansas has been one of erosion, though we
have evidence of some periods of accumulation as well as denu-

dation. The three periods of accumulation were the Cretaceous,

Tertiary, and Pleistocene, during which there were partial and
perhaps complete submergences of the area" (pp. 206-307).

The final chapter of the volume deals with the fossils of the

area. These, it is true, are few in number, but seem to be suffi-

cient to justify the assertion of the Lower Silurian age of the de-

posit. Dr. R. R. Gurley contributes some remarks upon the

graptolites found in shales both underlying and overlying the

novaculites. His conclusion is that two horizons are represented,

one of Calciferous, the other of Trenton age. Comparisons are

drawn between the Arkansas beds and those of Point Levis in

Canada, Calciferous in age, and those of Norman's Kill in New
York, of Trenton age. A number of new species or varieties are

described by Dr. Gurley. Joseph F. James.

Wasblngton, Aug. 11.

Outlines of Theoretical Chemistry. By Lothae Meter. New
York, Longmans, Green, & Co.

The author of this volume is well known by the successive edi-

tions of his "Modern Theories of Chemistry" and by the share

that he took in developing the periodic law of the elements. The

larger work was translated some years ago by Professors Bedson

and Williams ; and the same translators have put this volume into

good, readable English.

The author says (in view of the various works already published

on theoretical chemistry): "I have not considered the require-

ments of students alone, but have been desirous of ofl^ering some-

thing to those friends of scientific investigation who have neither

the intention nor the time to concern themselves with the details

of chemical investigation, but wish to become acquainted with

the general conclusions arrived at. With this object in view, I

have abstained from too large a use of the numerical results of

observations and measurements, and have avoided giving detailed

descriptions of experimental methods. . . . The general— I naay

say the philosophical— review of the subject has been my chief

aim, to which the details should be subordinated."

The author's purpose, as thus expressed, has been in good mea-

sure carried out. Chemists wlU prefer his " Modern Theories of

Chemistry," if they would become really proficient in this aspect

of the science; and to such this work may seem superfluous. But

many, who are chiefly interested for practical reasons in chemical

analysis or manufactures, may be glad to find so good an " Out-

line," compressed into 216 clearly-printed pages. The work is

not made up of distinct chapters, but the sections seem to succeed

each other in natural order, giving some prominence to the fol-

lowing topics : Atomic theory, the several methods of determining
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molecular and atomic weights, the periodic law, valency, the con-

stitution of chemical compounds, physical isomerism, density,

fusion, refraction, solution, crystallization, diffusion, evaporation,

constitution of gases, relations of heat to chemical change, disso-

ciation, electrolysis, migration of ions, speed of chemical change,

action of mass and avidity. The following sentences are from the

concluding paragraph: "We have gradually receded fi'om the

idea of a static state of equilibrium of the atoms, brought about

by their powers of affinity, and we now consider the atoms and

the molecules, which are built up of atoms, as particles in an ac-

tive state of movement. Their relations to each other are essen-

tially determined by the magnitude and form of their movements.

Chemical theories grow more and more kinetic."

Some Americans, at least, will dissent from the judgment of

the author in still making the atomic ratio H : O equal to 1 : 15 . 96

;

but it may well be hoped that this well-balanced compend of

leading theories, in its English dress, will widen the interest already

shown in the philosophical aspects of this science. E. B. W,

Deafness and Dischargefrom the Ear. By Samuel Sexton, M.D.

Assisted by Alexander Duane, M D. New York, J. H. Vail

& Co. 89 p.

The object of the writers of this small volume is to bring before

the profession the merits of the operation of excision of the drum
membrane and ossicles in cases of chronic deafness from catarrh.

The theory of the operation is stated at length, and a number of

cases in which it has proved successful are reported. It would

have been more satisfactory if a complete tabulation of all cases

had been offered, so that a more accurate estimate could have been

formed as to results. From what is stated, however, the procedure

is clearly one of much service in some instances.

Human Origins. By Samuel Laing. Illustrated. London, Chap-

man & Hall, 1893.

This is an exceedingly well-written and interesting summary of

all the theories, facts, and mysterious questions connected with

the origin of mankind on earth, by a somewhat remarkable man,
whose previous works, " Problems of the Future " and "Modem
Science and Modern Thought," met with a wide circulation in

England. The author, Mr. Samuel Laing, the son of the translator

of the Norse Sagas, comes of a good old Scottish family and was
second wrangler of his year. Well-known in the House of Com-
mons as ''the member for the Orkneys," Mr. Laing twice served

in Mr. Gladstone's administrations, as finance minister to India

and financial secretary to the treasm-y, and is now the president

of a prosperous English railroad. This veteran of finance and
affairs has always found solace and delight in the study of abstruse

scientific problems of the day. His various publications present

the results of wide and discriminating reading and research, in a

logical, concise, yet comprehensible style for the benefit of those

who have not the time to look into such matters for themselves.

In the present volume Mr. Laing deals first with the abundant
evidences of the existence of civilized man upon earth at least a

thousand years before the date of the creation of the world as

given by theological chronologists. A clear outline is presented

of the condition of religion, art, science, and agriculture of " Old

Time," as revealed by the earliest monumental records and in-

scriptions of ancient Egypt, Assyria, and Chaldea. These alone

afford convincing proof of the great antiquity of civilized man
and of the existence of a high grade of culture at the earliest

dawn of the historical period, which was preceded by legendary

ages of less duration and by the long-forgotten antecedent neo-

lithic era and remoter epoch of paleeolithic man.
The evidences of science are then considered as revealed in

geological and pateontological records of the past. The effects of

the glacial period, CroU's theory of its cause, and Quaternary,

Tertiary, post-glacial, and inter-glacial and preglacial man are

discussed in turn. The geological data from the Old and New
Worlds, favoi'able and opposed to the antiquity of man, are stated

with clear impartiality. The author seems well acquainted with

the works of American scientists such as Abbott, Morton, Brinton,

Wright, Whitney, and Shaler. He shares, however, in the preva-

lent confusion with regard to the Toltecs. His main argument is

governed by the force of the logical postulate of continuous evo-

lution. "No one now believes," he vvrites, "in a multiplicity of

miracles to account for the existence of animal species. Is man
alone an exception to this universal law, or is he. like the rest of

creation, a product of what Darwinians call evolution, and en-

lightened theologians 'the original impress?'" He is therefore

led to the conviction of the great antiquity of the human race.

He would seek for human origins at least as far back as the Mio-

cene period, and search in the earliest Eocene strata for the col-

lateral ancestors both of the existing races of mankind and surviv-

ing species of anthropoid apes. "With this extension of time,"'

he concludes, "the existence of man, instead of being an anomaly
and a discord, falls in with the sublime harmony of the universe,

of which it is the dominant note."

The volume is well illustrated from varied and modem sources.

There are a few obvious misprints, such as Tyler for Tylor, tri-

lateral for triliteral, Mortillot for Mortillet; which will doubtless

be corrected in the forthcoming second edition. The first is already

exhausted. Agnes Ckane.
Brighton, England, Aug. 1.

Essays upon Heredity and Kindred Biological Problems. By Dr.

August Weismann. Authorized translation by Messrs. Poul-

ton, Schonland, and Shipley. New York, Macmillan & Co.

3 vols. 8".

Those who have followed the active discussion of the remarka-

ble investigations and stimulating hypotheses of the author of

these volumes will not expect in this place a review of the works
which have made his name famous even among those who have

not been willing to accept all his conclusions. Such a review

would be inadequately accommodated in a volume as large as either

of those which are mentioned here. It would amount to a sum-
mary of existing biologic theory, which is being added to daily,

almost hourly, and from which the teaching effect of time daily

dissolves away some misconception or superfluity. In common
with the great body of American naturalists we believe that the

most talked-about strand in Weismann's woof of hypothesis— the

assertion of the non-transmission of acquired characters — is not

only an erroneous but an entirely unnecessary assumption, an

assumption which, carried vigorously to its necessary conclusions,

may well be termed the key-note of a genuine "gospel of despair."

This assumption at present is upheld chiefly by a sort of circular

argument which explains the " acquired character " to be one ac-

quired by the body solely, exclusive of the reproductive plasma,

while any character which is shown to be transmitted is put out

of court as having been acquired by the " whole organism." But
whatever be the fate of any of these special views, either of Weis-

mann or his opponents, there can be no question as to the great

importance of the questions involved, or of the scientific, honora-

ble, and impartial spirit in which the great German naturalist has

discussed them.

While many of the problems concerned are strictly scientific

and to be adequately discussed by trained naturalists alone, some
of the questions, and the conclusions which result from all, are of

the utmost importance to every philosopher, theologian, and soci-

ologist. It is therefore a matter for general congratulation that

the essays in question have been put into English in a form which

excludes all doubt as to the adequacy of the translation or the

faithfulness with which his ideas have been presented.

The work appears with the weU-known elegance of the Oxford

Press, and should find a place in every working library.

Darwin, and af*er Darwin, an Exposition of the Darwinian
Theory, and a Discussion of Post-Darwinian Que.stions. By
George John Romanes. I. The Darwinian Theory. Chi-

cago, Open Court Publishing Co. xvi., 460 p. 8°.

This treatise, the first of two contemplated volumes, has grown
out of a series of lectures delivered before the University of Edin-

burgh, and is devoted to the general theory of organic evolution

as Darwin left it. As these lectures were delivered to learners,

and in their present form are intended for the general reader, the

author states that he has been " everywhere careful to avoid as-

suming even the most elementary knowledge of natural science "
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on the part of his readers. The natural consequence of this is

that, for the intelligent American reader, who has learned his

scientific alphabet long since, the book is liable to appear some-

what prosy and verbose. Having said this, our criticism is con-

cluded, for it is certain that Mr. Romanes is fully conversant

with his subject in all its branches, and a careful examination of

the book has shown his treatment of the subject to be judicious,

accurate, and fair. For all persons who desire a straightforward

statement of what is implied by the term Darwinism when strictly

construed, the book is to be recommended. Since public speakers,

hoth in favor of and opposed to the doctrines of evolution and

natural selection, are only too frequently given to singular mis-

conceptions on this subject, it is fortunate that a work has at last

appeared which presents a satisfactory summary of the theory

for general reference, and we hope it may be widely circulated

and carefully read by the numerous class for whom it is intended.

Besides numerous diagrams of fairly good quality, the volume is

embellished with Jeens's well-known portrait of Darwin, from the

''Nature" series, which will be welcome to all admirers of the

great philosopher.

The Indians of Canada ; their manners and customs. By John
McLean. Third Edition. London, Charles H. Kelly. 351 p.

Mh. McLean speaks from the experience of nine years spent

among the Indians of the North-west, and is therefore excellent

authority for what came within the scope of his studies. These

embraced the languages, literature, native religions, folk-lore,

and later Christian life of the wild tribes. He talks in an inter-

esting manner about their heroes, traditions, mode of living, and
customs, and describes the land in which the tribes he visited pass

their lives. The impression the book gives, however, is that it

has been written down to a popular style, and that the author

could have prepared a much more valuable production, had he

not felt it necessary to consult what he considered the taste of the

average reader.

AMONG THE PUBLISHERS.

There is now in press a work specially written for the Jewish

Publication Society by Israel Zangwill, of London. It is entitled

" Children of the Ghetto, being pen-pictures of a peculiar people."

It will be forwarded to members in the forthcoming autumn.
Arrangements have also been made for the publication, this year,

of the second volume of Graetz's "History of the Jews."

— Close upon the recent invasion of Manhattan Island by thou-

sands of enthusiasts in the cause of the elevation of the human
race, comes the dread news, says The Publishers' Weekly, of the

stealthy entry of two enemies that has struck terror into the

heart of every man who owns a bonk worth having. So wily has

been their insinuation into our midst that it would be difficult to

Beading Matter Notices.
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Eipans Tabules banish pain.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements

relating to entomology.
The Society consists of about 450 members

in all countries of the world.

The new volume began April 1, 1893. The
numbers already issued will be sent to new
members.
For information address Mr. Fritz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.
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are in preparation, and will be
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SCIENCE CLUBBING RATES.

1 Of^ DISCOUNT.

We will allow the above discount to any

subscriber to Science who will send us an

order for periodicals exceeding $10, counting

each at its fviU price.

N. D. C. HODGES, 874 Broadway, N. Y.

Exchanges.
[Free ofcharge to all, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

Taxidermist eoing out of business has quantity of
finely-mounted Bpecimens of North American birds,
mammals and reptiles and s-kias of birds for sale,

including a full local collection of bird skins, show-
ing some great variations of species; also quantity
of skulls with horns of deer and mountain sheep,
and mounted heads of same. Will g've good ex
change for Hawk Eye camera with outfit. Apply
quickly to J. R. Thurston, 265 Yonge St., Toronto,
Canada.

Te exchange ; Experiment Station bulletins and
reports for bulletins and reports not in my file. I

will send list of what 1 have for exchange. P. H,
ROLFS, Lake City, Florida.

For exchange.—A fine thirteen-keyed flute in leather

covered case, for a photograph camera suitable for mak-
ing lantern slides. Flute cost $27, and is nearly new.
U. Ci. COX. Mankato, Minn.

Finished specimens of all colors of Vermont marble for

fine fo.^sils or crystals. Will be given only for valuable
specimens because of the cost of polishmg. GEO. W.
PERRY, State Geologist, Rutland, Vt.

For exchange.—Three copies of

Papers Bearing on Sunday Legislation," i8gi, $2.50, new
and unused, for ''The Sabbath," by Harmon Kingsbury,
1840; "The Sabbath." by A. A. Phelps, 1842; " History
of the Institution of the Sabbath Day, Its Uses and
Abuses," by W. L. Fisher. 1859; '* Humorous Phases of

the Law," by Irving Browne; or other works amounting
to value of books exchanged, on the question of govern-
mental legislation in reference to religion, personal liberty,

etc. If preferred. I will sell "American State Papers."
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, ill.

For Sale or Exchange for books a complete private

chemical laboratory outfit. Includes large Becker bal-

ance (aoog. to T-iomg.), platinum dishes and crucibles,

agate motors, glass-blowing apparatus, etc. For sale in

part or whole. Also complete file of Siiizman''s Journal^
1862-1S85 (62-71 bound); Smithsonian Reports, 1854-1883;

U. S. Coast Survey. 1854-1869. Full particulars to en-

quirers. F. GARDINER, JR., Pomfret, Conn.

Wanted, in exchange for the following works, any
standard works on Surgery and on Diseases of Children:

Wilson's "American Ornithology,'" 3 voIs.jCoues' "Birds

of the Northwest" and " Birds of the Colorado Valley,"

2 vols.; Minot's " Land and Game Birds of New Eng-
land;" Samuels' " Our Northern and Eastern Birds;" all

the Reports on the Birds of the Pacific R. R. Survey,

bound in 2 vols., morocco; and a complete set of the

Reports of the Arkansas Geological Survey. Please give

editions and dates in corresponding. R. ELLSWORTH
CALL, High School, Des Moines. Iowa.

To exchange Wright's " Ice Age in North Americ;

and Le Conte's "Elements of Geology" (Copyright 18

for "Darwinism," by A R.Wallace. "Origin of Specie

by Darwin. '^Descent of Man," by Darwin, "Ma
Place in Nature," Huxley, ''Mental Evolution in A
mals," by Romanes, "Pre-Adamites," by Wincbell. .

books wanted except latest editions, and books in gc

condition. C. S. Brown, Jr., Vanderbilt Universi

Nashville, Tenn.

Wants.
A ny person seeking a positiofi /or luhick he is quali-

fied by his scientific attainments^ or anyperson seeking
some one to fill a position of tkis character^ be it that
ofia teacher ofiscience^ chemist^ draug-ktsman, or ivhai
not, may have the ' V^'ant ' inserted tinder this head
FRRE OF COST, ij he Satisfies the pitblisher of the suit'
able character of his application. A ny person seeking
information on any scientific question,, the address of
any scientific inan^ or ivho can in any 'way use this
column for a purpose consonant ivith the nature oj

thepaper ^ is cordial y invited to do so.

WANTED.—A position as zoological artist in con-
rection with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge, Mass.

YOUNG MEN destined for a medical career may
receive instruction in branches introductoi-y

thereto, at the same time, if desired, pursuing the
so-called elementary medical studies. Advanced
students can have clinical instruction, use of
modern text books, etc. Will take one or two
students into my family and office. Such must
furnish unexceptionable references. Quizzing by
mail. Address Dr. J. H. M., in care of 417 Adams
Avenue, Scrantou, Pa.

CHEMIST AND ENGINEER, graduate German
Polytechnic. Organic and Analytical, desires a

position in laboratory or chemical vporks. Address
2131^ E. 7th Street, New York, care Levy.

AMAN, 3fi years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D., desires a

flrst-class opening as a teacher of Zoology and
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

AYOUNG MAN, with a thorough training in Ana-
lytical Chemistry (including analysis of miner-

als, food, water, etc ), and holding a diploma of the
School of Practical Science, of Toronto, and good tes-
timonials, desires a position as Analytical Chemist
or as assistant to such. Address to WM. LAWSON,
16 Washington Ave., Toronto, Ontario.

A
.JOHNS HOPKINS graduate (1892) desires a
position as instructor in mathematics and

physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md.

W ANTED.~A collection of postage stamps; one
made previous to 1870 preferred. Also old and

curious stamps on original letters, and old entire
U S. stamped envelopes. Will pay -.ash or give in

exchange flrst-class fossils, including flue crinoids.
WM. F. E. GURLEY, Danville, 111.

WANTED.—To purnhasB laboratory outflt; bal-
ances, evaporating dishes, burettes, etc.,

lediately for cash. C. E.SPEIES,wanted .iuuicioutjij i^i v^co... w. ". ".

Murray street, New York. P. O. Box 1741
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fix the exact date of their immigration. Their history really

begins with the fine morning, last week, on which Mr. W. E.

Benjamin of 751 Broadway, New York City, took from his shelf

a worn leather-bound copy of Seneca, published in London in

1675, and found two healthy specimens of the genus Aglossapin-

guinalis ensconced in a burrow through the bottom of the precious

book.

— Harper & Brothers have in preparation an illusti'ated edition

of Green's "Short History of the English People," a work which
has probably been more widely read and enjoyed than any other

of its kind. The illustrations have been selected with the purpose

of carrying out the favorite wish of the author, to interpret and
illustrate English history by pictures which should show how men
and things appeared to lookers-on of their own day, and how con-

temporary observers aimed at representing them Besides a large

number of elegant wood-engravings, the work will contain several

colored plates, including reproductions from manuscripts, illumi

nated missals, etc., executed in the higliest style of chromo-

lithography. An exhaustive series of portraits of eminent persons
will also be a prominent feature. The first volume may be ex-

pected shortly.

— Prof. Bernard Bosanquet of London, whose " History of

Esthetics" has recently been published by Macmillan & Co.,

has just completed a course of fifteen lectures at the School of

Applied Ethics, Plymouth, Mass. His theme was an historical

purvey of Greek ethics, tracing to the present day the influence of

Plato and Aristotle. In clearness, precision, and in power to in-

terest and stir his hearers Mr. Bosanquet proved as effective a
teacher as England has ever sent across the sea. His ability as a
thinker has been familiar to American students through his work
on logic, which takes high rank as an authority. A recently
published volume in the Contemporary Science Series piesenls his

" Essays andKeviews,'' showing him to be one of the most incisive

and sympathetic writers of the time in the fields of ethical and
phil'sophical inquiry. Mr. Bosanquet intends to visit Colorado and
the Yellowstone region before returning to England next month.
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ANDBOOK OF
WORLD-ENGLISH.
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LITERARY OUTFIT FREE.
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Speech Reading and Articulation

Teaching.

By A. MELVILLE BELL.

Price, 25 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of
Teaching- Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Puller, Principal of the Horace Mann School
for the Deaf, Boston, Mass.—is, so far as known, the
first Treatise published on "Speech Reading."]

Fr07nI*rhlc^2>alsofJustit^tfloits/ot'tI^e2)eaf.

" Admirable in its conciseness, clearness and free
dom from technicality."
" The simplicity and perfection of this little book.

' Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."

" Every articulation teacher should study it."

"A model of clearness and simplicity, without
having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from tlie lips are especially interesting, and
of great importance for the student of phonetics."— Modern Language Notes.

\,* The above work may be obtained, by
order, through any bookseller, or post-free
on receipt of price, from

N. D. C. HODGES, 874 Broadway, N. Y.

PATENTS
For INVENTORS. 40-page BOOK FREE. Address
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when Lght-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub

lished far and wide among elec-

tricians.

First inserted June 19, 1891. No re-

sponse to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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By DANIEL S. TROY.
This contains a discussion of the reasons

for their action and of the phenomena pre-
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Price, postpaid, 50 cents.

N. D. C, HODGES, 874 Broadway, N. Y.
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IS THERE A SENSE OF DIRECTION ?

BY J. N. HALL, M.D.

Although it seems to me beyond dispute that among- the

lower animals there is an instinct which teaches them to

find their way to a given point regardless of darkness or of

previous Ijuowledge of the locality, I do not believe, as I

formerly did, that man possesses a similar sense, if we may
so term it. I believe that man"s ability to find his way to a

given point is dependent solely upon a habit of observation,

almost unconscious, to be sure, in many cases, but neces-

sary to the end in view. I shall not discuss the truth or

falsity of the ingenious theory advanced a few years ago,

that the pineal gland in the brain is the seat of such a sense

in animals, and that they find their way by means of some

perception by this portion of the brain of the direction of

terrestrial electric currents. All reasonable men, I believe,

are satisfied that animals have this ability to find their way.

Thus, most of us are familiar with instances in which a cat,

for example, has been taken in a box or satchel for ten,

twenty, or even fifty miles from home, and has returned in

such an incredibly short time that we may be certain she

has travelled by the most direct route. Carrier pigeons

transported in closed cars or in ships have no difficulty in

determining their direction of flight, even when liberated

out of sight of land. I have repeatedly, when in doubt as

to my direction upon a prairie without roads or paths, given

my pony his reins, as riders commonly do in such circum-

stances, and never yet knew one to come out at Ihe wrong

place. The cowboys of this region make it a rule to pick

for night-herding well-broken horses that are known to be

anxious to reach camp when given the reins. Such ponies,

even if obliged to follow the herd away from camp for sev-

eral miles, will find their way back in safety in spite of the

darkness. This selection of certain horses for night-work

does not in the least vitiate our conclusion. They are not

chosen for their power of finding their way back, but for

their known inclination to do so. Even these horses some-

times fail, as, for instance, in the face of a severe storm, for

they drift with the wind at such times rather than face

it. Thus I once started for home at midnight from a ranch

four miles away. For the first mile my road led westward

to a road that ran in a northerly direction to town. Upon
this first portion, with nothing to guide him, for it was dark

and the ground was covered with new fallen snow, the

horse found his way easily. As I struck the road and

turned his face fairly to the storm, he would hardly face it.

As the thermometer fell to 27 below zero that night, and the

wind was strong, it was not strange. In this ease the pain

in his eyes from the cold and the driving snow more than

counterbalanced his desire to get to his stable, and so he

preferred to drift with the storm rather than face it.

As I cannot conceive that a horse or pigeon should guide

himself by the position of the sun or of the north star, even

if we eliminate from the problem the well-known fact that

darkness seems to make no difference in the exercise of this

homing instinct, I think that we may take it for granted

that animals and birds have this sense of direction, for ex-

amples similar to those given above might be given by the

score. It might be supposed that this instinct had formerly

existed in man, but had been lost during his progress toward

his present state of civilization. Writers speak of the " un-

erring instinct '' which guides the red man through the vast

stretches of pathless forest in which he resides. But we are

also told of the accuracy of observation of the individuals of

this same race. The Indian is familiar with the path of the

sun and the position of the heavenly bodies. lie observes

every thing within his horizon, the mountain ranges, promi-

nent peaks, and passes; he notes every stream, its size,

character, and general course; he sees all the prominent ob-

jects along his trail. If the sun is obscured, and he is tem-

porarily lost, he accomplishes his orientation by observing

the rougher bark on the north side of some varieties of for-

est trees; or he finds the wild morning-glory facing eastward

at day-break, for the faithful Moslem is not more certain to

look toward the rising sun. He no doubt observes, also,

that the warping action of the sun's rays detaches the bark

sooner from the south side of the standing dead timber than

from the other sides. These and a hundred similar signs

are to be read by the student of nature. Such a student,

most emphatically, is the Indian. I have had occasion to

note his wonderful powers of observation, and those more

familiar with his habits than I am, inform me that only

after years of experience, if at all, does the white man ac-

quire his proficiency in this direction. We are told by trav-

ellers that it is much the same with other primitive races,

the necessary qualities being intensified by inheritance

through long generations of nomadic ancestors. But as we

have advanced in civilization, and sign-posts have taken the

place of the signs which the Indian reads, we have retro-

graded in these matters until the civilized man, despite his

knowledge, is lost more easily than his barbaric ancestors,

unless he takes especial precautions to note those things which

they observed without effort.

It seems to me that our proposition, viz., that we keep our

direction by observation, conscious or unconscious, of sur-

rounding objects, will be established if we are able to prove

these three things:

—

First, that those lacking in the power of observation are

most easily lost.

Second, that those in whom this faculty is well developed

are rarely lost.

Third, that the latter are easily lost when they lose sight

of all external objects, as in fog or darkness, or when their

attention is concentrated upon something else to such an ex-

tent that they do not observe their surroundings.

I trust that my term " power of observation "' is plain to

all. In this connection I mean that faculty which enables

one to note surrounding objects, and to bear in mind their

relations to each other and to himself. I take it that the

power which enables one to look at a landscape and say that

it is familiar is the same as that which permits some of us

to look at a word and determine whether or not it is spelled

correctly; for I have long believed that notoriously poor

spellers were such, not from poor memories necessarily, but



114 SCIENCE. [Vol. XX. No. 499

from lack of the faculty in question. Thus I have a friend

with whom I have hunted on several vacation trips to the

Rocky Mountains. He has an excellent education and a

memory far better than the average, but is utterly unable to

spell. He is the only man with whom I ever hunted who
was afraid to hunt alone in a strange country for fear of get-

ting lost. I have often been struck, in other matters, with

his same deficiency in this direction. Thus, when we hunt

together, he scarcely ever sees the game Srst, although when
discovered at a distance, he is immeasurably my superior in

determining what class of game it is, if so far off as to ren-

der this a matter of doubt.

This example I may count as the first point in establishing

our first proposition. Next to observers poor by nature, we
might place those who lack experience, as those who have

always dwelt in cities. Of course the great majority of

these acquire proficiency by practice. Shortsighted persons

who do not correct their myopia by the use of glasses come
under the same head, for, being unable to observe their sur-

roundings, they are very prone to become lost. Fortunately

this disease is comparatively rare in primitive races, natural

salection, no doubt, contributing to render it so, for it is

vastly more common in civilization.

Among the female inhabitants of towns and cities the

faculty in question has had no opportunity for development

for many generations, perhaps. They ordinarily have a very

poor "sense of direction." I have yet to see a woman from

civilized life who could be trusted to point out the way
across a pathless region of any considerable extent.

Second, good observers do not readily lose their way. My
experience in this regard has been largely with two classes

of men, hunters and cowboys. Men of either of these classes,

to be even moderately successful, must be the closest of ob-

servers. The appearance of a man or an animal anywhere

within the circle of vision is ordinarily noted at once. The
habit of seeing what lies before one, a thing not given to us

all, is formed. With men who travel much alone, the ex-

ercise of this faculty fills the gap left by the lack of oppor-

tunity for conversation. It gives the mind a certain amount
of exercise. The Mexican sheep-herder who is alone on his

range will tell you, a week after, who has passed by, what
kind of a horse he rode, whether a colt followed a certain

wagon the trail of which he has seen, and other details that

surprise one not accustomed to such matters. The cowboy
who rides a hundred miles across country will tell you the

brand of every stray steer he has seen. These men, realiz-

ing that they are dependent upon their own exertions for

safety, unconsciously develop those faculties of service to

them. Other men, placed in similar positions, develop in

the same manner, as trappers, explorers, and scouts. Think,

for instance, what chance there would be of a trapper's get-

ting lost when he is able to place fifty traps in a new region

and find them all without efi'ort. Here his memory is, of

course, of as much importance to him as his close attention

to his surroundings.

Our third proposition is, thai even those who are ordi-

narily entirely competent to find their way get lost easily in

darkness, fog, or snowstorms, and especially if interested in

something which thoroughly occupies the mind. This I

believe to be utterly inconsistent with the theory of a proper
' sense of direction." Examples are, no doubt, familiar to

all, but I will quote one from my own experience, which to

me is conclusive. I have for years been in the habit of

hunting alone in my vacation trips, upon the plains as well

as in the mountains, and have travelled much in unsettled

districts, both night and day. Realizing the possibility of

getting caught in a snowstorm, I have made it a rule to

carry a pocket compass as well as a waterproof match-safe

at all times. For eight years I never had occasion to use

the compass to learn my position, and I almost believed I

was infallible so far as the question of getting lost, in day-

light at least, was concerned. But the undeceiving came,

and it was that which led me to this study of the subject.

One fine September day I started out from camp on a deer-

hunt. We were in the part of Wyoming between the head-

waters of Savory and Jack Creeks, about two miles from
that portion of the Continental Divide which lies between

them.

Within half a mile of camp I struck a deer trail and fol-

lowed it. I pursued it for two or three miles, mostly

through heavy timber, without seeing any signs of game,

although momentarily expecting to do so. When I finally

stopped for a moment, it had begun to rain, and the dense

clouds shut in every hilltop. I could see nothing to indi-

cate the position of the sun, and there was not a breath of

wind. The rain increasing, I decided to start for home,

and, turning farther to the right, followed, as I supposed, a

tributary of Jack Creek down into the valley. What was

my consternation to find that the creek into which it led

flowed to the right instead of to the left as Jack Creek

should do! Every thing was unfamiliar. I had crossed no

ridge, to my knowledge, high enough for the Divide; I was

dumbfounded. I knew, however, that I was upon the wes-

terly side of Jack Creek, for I had crossed no stream of any
description. In two hours I could not possibly have walked

far enough up or down to cause me to miss it if I adopted

an easterly course. The difficulty was in the fact that I had

supposed that I had been following such a course in arriving

at my present position. As the mist and rain now shut in

every thing, I had nothing to do but to complete my humilia-

tion by a forced resort to the compass, for I had to admit for

the first time that I was lost. At first sight I was tempted

to believe that the needle was wrong, as I am told all men
in similar position are. I carried the compass to some dis-

tance from my rifle, fearing that the needle was deflected

by the metallic barrel. The result was the same. Fearing

that I had found a body of iron ore by accident, I tried va-

rious localities, but the needle still persisted in pointing, as

it seemed to me, south. After a few moments' considera-

tion I started over a ridge a little to the right of the way I

had come, and due east by compass. I still felt that I was

going west, and could not get over the idea. A tramp of

half an hourbrought me within sight of the valley I sought,

and north seemed to come around where it should have been

all the time. I had unconsciously crossed the Divide at its

lowest point, far lower than the one at which I now crossed,

evidently having made an entire turn when starting home-

ward instead of a half one as I had intended. I now
made a bee-line for camp, but I carried home with me less

faith in my "sense of direction" than I had upon starting

out.

I might quote from the experience of others a dozen simi-

lar examples of losing one's way. Some seven or eight men
have been more or less severely frozen in this very county,

by losing their correct route. I believe that further exam-

ples are unnecessary. It is sufficient for me to say, in con-

clusion, that, whatever instincts man may have had in a

former state, he has at present no means of finding his way
at all resembling that possessed by birds and animals.

sterling, Col.
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QUERENT NOTES ON ANTHROPOLOGY. — XIII.

{Edited by D. O. Brinton, M.D., LL.D.-\

The Primitive Carib Tongue.

The expedition led by Dr. Karl von den Steinen, which

explored the head-waters of the Schingu River in Brazil,

made some remarkable discoveries. Tribes were found who

had never heard of a white man, and were utterly ignorant

of his inventions. They were still wholly in the stone age,

uncontaminated — the word is not misapplied— by any

breath of civilization. In ethnography, the most interesting

find was the identification of the Bacahiris with the Carib

stem, and apparently its recognition as perhaps the nearest

of any of the Carib tribes to the original stock.

Dr. von den Steinen has just issued his linguistic material

obtained from this tribe in a neat octavo of 403 pages, " Die

Bakairi-Sprache " (K. F. Koehler, Leipzig, 1892). It contains

abundant sources for the study of the group, vocabularies,

texts, narratives, grammatical observations, and, what is

peculiarly valuable, a close study of the phonetic variations

of the various Carib dialects as far as they have been ascer-

tained. He shows that in all the associated idioms the same

laws of verbal modification hold good, although each has

developed under its own peculiar infiuences. The thorough-

ness which marks throughout this excellent study places it

in the front rank of contributions to the growing science of

American linguistics.

The Ethnic Distribution of Roofing Tiles.

As a floating leaf will indicate the current and eddies of a

stream better than a floating log, so oftentimes a humble art

will be a more accurate indication of the drift of civilization

than the more ostentatious products of human ingenuity.

This has been happily illustrated by Professor Edward S.

Morse in a paper " On the Older Forms of Terra- Cotta Roof-

ing Tiles," published in the Essex Institute Bulletin for

March of this year.

He finds that the older roofing tiles of the world group

themselves into three distinct types, the normal or Asiatic

tile, the pan or Belgic tile, which is an outgrowth of the

normal tile, and the flat or Germanic tile, which is an inde-

pendent form. The geographic areas in which these various

tiles are found and the history of their distribution are re-

liable indications of the conquest or peaceable advance of

certain forms of civilization. Professor Morse's paper is

abundantly illustrated, and an interesting map is added,

showing the present distribution of the three types of tiles

over Europe, northern Africa, and western Asia.

That his study may not remain one of archaeology only,

the author adds a number of practical hints on the use and

value of terracotta tiles as roofing material, and suggests

their wider introduction in the United States. They offer

the best of all roofing material, durable, Bre-proof, cheap,

decorative, warm in winter, and cool in summer.

Celts and Kymri,

Professor Topinard is not satisfied with the result of the

discussion of the Celts in Science, March 11, 25, etc. He
takes it up in L'Anthropologie for June, and draws a dis-

tinction between the Celts of the "men of letters," among
whom he classes the editor of these "Notes," and the anthro-

pologists, represented— by himself.

"For the former," he says, "the Celts are blonds, they

constructed the megalithic monuments, and spoke a language

now unknown. For the latter they are the brachycephalic

people of western Europe, who appeared at the neolithic

epoch, and lived during the age of bronze side by side with

those who later bore the name of Gauls. . . . For Broca,

the term Celt designated the brachycephalic group of western

Europe, and the term Kymri the blond group, with long and

narrow face, etc. We retain the meaning he gives to Celtic,

but to meet certain objections substitute for the word Kymri
that of Gall or Gaulois."

As the opinion of Broca to this effect was quoted with ap-

proval in the discussion (see Science, April 22), it is difii-

cult to perceive the grounds on which the learned Parisian

professor makes his objections. But it is desirable that his

own views, which are always worthy attentive consideration,

should be presented.

Architecture as an Ethnic Trait.

The significance of architecture as an ethnic trait has

been fully recognized — too fully at times — in reference to

the domestic architecture of the American Indians. The

views of Mr. Lewis A. Morgan, who could see nowhere on

the continent other than "long houses" and "communal
dwellings," contained a genuine discovery which has been

pushed at times beyond its reasonable limits.

Some excellent articles on this subject have appeared from

time to time from the pen of Mr. Barr Ferree, in the Ameri-

can Naturalist and the American Anthropologist. He
treats such subjects as "The Sociological Influences of

Primitive Architecture," and the climatic influences which

have given rise to this or that peculiarity or style. His es-

says are thoughtful and well reasoned.

In the first fascicule of the Bibliotheque Internationale de

1'Alliance Scientifique, M. Cesar Daly pursues this train of

thought to the point of announcing— " given a social condi-

tion, it will have such a religion and such an architecture."

In regard to " styles," he discriminates between that of the

architect, which is transient, and that demanded by the

tastes and requirements of the community, which depends on

it alone and will last as long as these remain. " A style in

architecture is therefore something national, social, and re-

ligious, and not royal, as that of Louis XIV., nor that of an

artist, had he all the genius in the world."

Types of Beauty among American Indians.

In a note published in this series {Science, June 3). atten-

tion was directed to the power of beauty in developing the

race toward a certain standard of physical perfection. Some
interesting facts bearing directly on this topic are presented

by Dr. R. W. Shufeldt in a recent pamphlet on "Indian

Types of Beauty."

He begins with the suggestive remark that men of the

lower type of development cannot perceive the beauty in

the women of the higher type nearly so readily as the men

of the higher type can recognize the comeliness in the

women of the lower. This is as we might expect, the edu-

cation in the elements of the beautiful being principally a

result of development.

Dr. Shufeldt inserts a number of photographs of Indian

beauties, an inspection of which will satisfy any one that

the opinion which in their own tribe awards them the palm

for good-looks is justified by all standards. The same fact

is borne out by Mr. Power in his work on the Indians of

California. He calls attention to the attractive appearance

of the maidens of several tribes reputed among their own
people as beauties.

While in all stages of civilization there are false and ab-

normal standards of the beautiful— notably so among our-

selves— there is also a gradual and certain tendency toward
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that ideal of physical form which the keen artistic sense of

the ancient Greeks recogoized as the perfection of corporeal

symmetry. Wherever it is present in any degree, it is sure

to be recognized. As Novalis says in one of his apothegms,
' Beauty alone is visible."

SOME POINTS IN THE NOMENCLATURE-PRIORITY
QUESTION.

BT LUCIBN M. UNDERWOOD.

There are some of our younger botanists who see no pos-

sible merit in the nomenclature-priority discussion. That

this is the case is naturally due to the fact that neither their

age nor training have been sutBcient to enable them to ob-

tain a general view of botany as a science in which the re-

lations of plants to each other and to other living things

form the crowning summit of achievement. When we say

relations, we mean the word in its deepest and widest sense

— morphologic, embryologic, physiologic, geographic, and

chronologic.

To those whose work involves the weighing, sifting, and

correlating of all the truth concerning some group of plants

that has been found out by patient workers in times past

and present, as well as that brought to light in their own
comparative research, the necessity of some uniform, au-

thoritative, and permanent system of nomenclature needs

no argument. If some have acute inflammation of the mor-

phologic nerve so that their attention is largely drawn away
from the general wants of the system to the nursing of their

peculiar member, they are worthy of our sympathy, but

they must reduce their hypertropy before they can expect

the botanical world to regard their judgment as normal out-

side their special sphere.

While we thoroughly believe in G-oethe's assertion that

"species are the creation of text-books while Nature knows
only individuals," we have not yet advanced sufficiently far

to be able to discontinue the present method of grouping in-

dividuals into species and recognizing them by certain fixed

names. This is a matter of convenience, and it is a present

logical necessity. We believe, therefore, that the matter of

nomenclature ought to be settled at once and permanently,

and this we believe to be the opinion of all who look at sys-

tematic botany, not as a mere "battle of synonyms," but in

its true position, representing as it does the ultimatum

toward which every fact in the science tends, and into which
the whole science will be ultimately crystallized. So far is

this desirable that if a system can be agreed upon, it must
and ought to be by the yielding of personal opinions to the

will of the best and maturest judgment of the botanical

world.

One phase of the question has not yet been sufficiently

dwelt upon, and that is the one which involves the element

of personal justice. There are some who say that there is

no ethical side to the question, that it is a mere matter of

expediency. If justice pertains to ethics then there is an
ethical element in the problem. It has always been main-

tained that a man has the right to the product of his brain.

If he invents a new mechanical contrivance he is awarded a

patent. If he writes a book he is given a copyright. If he
discovers a new principle or process in the natural world
his name is inseparably connected with that principle.

Otherwise why do we speak of the Bell telephone, of Marsh's

test for arsenic, or of Newton's law of gravitation ? The
same is true of discoveries in botanical science, for we in-

separably connect certain names with the earliest recogni-

tion of protoplasm, the announcement of its identity with

sarcode, the discovery of fertilization by antherozoids, the

continuity of protoplasm, and every other important addi-

tion to a knowledge of the plant world. In the same way
the recognition of a natural group of plants, an order, a

genus, or even a species is now regarded as of sufficient im-

portance to be "credited to the one who makes the discovery,

not by any means on the ground of expediency (though it

is doubtless in the highest degree expedient), but because of

an innate feeling of justice due him who thus publishes the

result of his work.

It is true that favored students or organizations may, for

a time, regard themselves as the only rightly-appointed

medium of description of species, but the multiplication of

botanical centres, the specialization of workers, and the

growing urbanity and cordiality in extending to specialists

the privileges of public and private collections will all tend

to prevent the growth of monopolies in a field which is not

likely to become narrow enough for any to jostle offen-

sively.

As a worker in one group of plants we present some ques-

tions that have suggested themselves in our work, drawing
illustrations largely from the genera and species with which
we are most interested, seeking not so much to offer dog-

matic principles as to call to mind the feature of personal

justice.

1. Shall there be an initial date in nomenclature ?

What justice on the one hand, or advantage on the other,

is there in accepting those of Micheli's genera that were

adopted by Linnsus, and rejecting others equally valid that

were not ? What virtue did the great compiler add to an
adopted name that should render it either sacred or immor-
tal ? We have Anthoceros and Sphaerocarpus, Blasia,

Riccia, and Lunularia, a.11 established byMicheli in 172,9, and
all accepted to-day without question, forsooth, because they

have received the stamp of the immortal Linnaeus, who could

scarcely distinguish a hepatic from other Bryophytes. And
yet Micheli, the founder of genericdistinctions among Crypto-

gams, who knew and studied plants, adopted other generic

names at the same time; these the great Linnaeus did not

accept because he could not get down to the study of plants

and learn to distinguish genera among hepatics and other

Cryptogams. Are we of this age so blinded that we must
fall down and worship this popularizer of botany and accept

his dictum as against that of a man whose shrewdness en-

abled him thus early to discriminate genera among Crypto-

gams ?

But we must have a starting-point, some say. Why not

then commence genera with the men who first originated

them ? Let us not award merit where merit is not due.

Let us not assume for Linnaeus a virtue that he did not

possess. Micheli, Ruppius, and Dillenius were the origina-

tors of genera among hepatics. Why not recognize their

genera that represent natural groups ? If others are the

progenitors of genera in other groups of plants, there is no

reason why their work should not also stand, provided their

names were not already preoccupied.

2. Shall names long used be laid aside when claimed for

other plants on grounds of strict priority ? Shall we recog-

nize the principle of outlaw in nomenclature 2

For example, Marsilea (Micheli, 1729) is a hepatic which

since Raddi'stime (1818) has been known as Pellia. Mar-
silea Linn, has since its establishment been used for a genus

of quadrifoliate Pteridophytes. Shall the latter stand in the

face of evident priority ? While a compromise of this kind,
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sacrificing an individual for the general good, if it could be

agreed upon by an authoritative body, would be in the in-

terests of both science and peace, it could not be accom-

plished without personal injustice.

Another case more complicated is that of Asterella. This

genus was established by Palisot de Beau vais in 1810. Eaddi

independently established Reboullia in 1818. After many
years European hepaticologists, with Lindberg at the head,

discovered that the two genera were identical ; so Reboullia

yielded to Asterella. Meanwhile Nees von Esenbeck had
established the genus Fimbriaria (1820). Latterly Lind-

berg took a second thought and regarded Beauvais's three-

line description as more nearly representing Fimbriaria
Nees. So this generic name, known for over half a cen-

tury, is laid on the shelf and Asterella, which we have been

using for a totally different plant, is put in its place. On
this basis Reboullia Raddi was restored.

3. Shall "the first name under a genus " hold against a

previous specific name ?

Riccia reticulata (Gmelin, 1796) was erected into Cor-

sinia by Raddi, in 1818, under the name of Corsinia mar-
chantioides. Shall this name hold, or shall we write Coi--

sinia reticulata (Gmelin) Dumort. (1874)?

We believe the latter more justly covers the case, although

on the ground that Raddi's name had been long in use this

might be a proper time to sacrifice an individual for the pub-

lic good

!

4. Shall varietal names have priority over established

specific names ?

Madame Libert described Lejeunea calcarea in 1822. It

proved to be the same as had been described by Hooker in

1816, as Jungermannia hamatifolia /i echinata. Taylor in

1846 wrote Lejeunea echinata Tayl., perhaps more for dis-

playing the caudal appendage than for principle, but he has

not been generally followed until latterly, when there is a

tendency to revert to his name. Since varieties, especially

among Cryptogams, are too often established on mere sports,

forms, or other slight variations, and species are the units

of classification, we believe that description as a species

ought to be the ultimatum in matters of priority. If

Madame Libert had recognized the identity with Hooker's

variety, and had named it Lejeunea echinata in the first

place no one would have quarrelled with her, for it would

have been advantageous to preserve Hooker's name. Since

she named it L. calcarea we believe this name should stand.

5. Can inappropriate names be cancelled on that ground

alone 1

In 1867 Alphonso Wood established a new lileaceous genus

from California under the name of Brevoortia. Out of

compliment to the little daughter of the stage-driver who
first showed him the plant, he called it Brevoortia Ida Maia.

When Dr. Gray reviewed Wood's species a year later, we
deem that he did a double injustice': (1) In hastily cancelling

a genus which had not originated at Cambridge, and (2) in

substituting a specific name on the ground that the one

chosen was a compound. He thus obliterated all trace of

Wood's discovery by writing Brodiaea coccinea Gray 1 The
first injustice was partly atoned for by Dr. Watson who
recognized Wood's genus as valid in his "Revision of the

Liliaceae," but instead of writing Wood's name in accord

with the principle of "the first name under a genus" he

wrote Brevoortia coccinea Watson ! It might be well to

ask why IdaMaia is any more objectionable than Hart-

Wrightii, Asagrayana, Donnell-Smithii, or any other of the

many compounds of our system.

To take another example, Berkeley established the genus
Cronisia. closely related to Corsinia. Lindberg, not recog-

nizing Dr. Gray's aphorism that "a neat anagram is not
bad," cancelled Cronisia and substituted Carringtonia
Lindberg.

We maintain that a name once established cannot be can-

celled on the ground of offended personal taste even though
it have the euphonious melody and the suspicious flavor of

Mariae- Wilsoni !

6. How far has a later writer a right to correct names
previously established ?

We cite three instances:

—

(1). In 1821 S. F. Gray established a large number of

genera of British Hepaticae. To these he gave personal

names Kantius, Herbertus, Pallavicinius, etc. These have
been changed by Oarrington to a feminine ending Kantia,

Herberta, Pallavicinia, etc.

(2). Lindberg has adopted the plan of changing all per-

sonal names ending in ianus, a, um to ii; for instance, he
writes Jungermania Helleri for J, Helleriana as originally

written by Nees.

(3). Tricholea Dumort. was corrected by Nees to Tricho-

colae to bring it into harmony with its derivation. Du-

mortier originally wrote it Thricolea.

Except in manifest errors of orthography, names should

be let alone.

7. What credit should be given for generic and specific

names ?

(a) Shall we write the name of the author of the specific

name in case there has been a transfer to a new genus, and if

so in parentheses or not? (6) Shall we write the double com-

bination of the first describer of the species in parentheses

followed by the name of the author of the generic combina-

tion ? (c) Shall we write the name of the one who made
the transfer ?

While we shall hail with joy the time when the bare

binary shall be all that is necessary to identify a plant, we
believe the following to represent in a specific instance the

order in which the demands of personal justice as well as

scientific convenience are most fully met:

—

(1). Metzgeria pubescens (Schrank) Raddi.

(2). Metzgeria pubescens (Schrank).

(3). Metzgeria pubescens Schra.nk.

(4). Metzgeria pubescens Tiaddi.

To write M. pubescens Schrank, makes that writer say

what he never thought of saying. To say M. pubescens

Raddi, in accordance with the system long familiar to us by

the use of Gray's Manual, is to unjustly transfer the credit

of the species where it never rightly belonged, and appears

to us the most faulty system of all.

The above questions should be settled by a commission

after the example, if not the manner, of the American Orni-

thologists' Union, if individuals of strong personality can

lay aside their peculiar idiosyncracies and unite in a system

that will both meet the demands of justice and at the same

time serve the highest interests of the science.

To this commission could be referred minor questions like

that of "once a synonym always a synonym; " how close

may generic names agree in orthography '
; what form of

nomenclature is best for varieties, subspecies and " forms; "

and the punctuation and capitalization of specific names.

In nomenclature individuality ought to disappear and uni-

formity universally obtain.

DePauwIjQlverslty, Aug. 15.

1 For example, ahould Kiohardia preclude Biccardta, or Caesia, Cesia^
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THE PROGRESS MADE IN TEACHING DEAF CHIL-
DREN TO READ LIPS AND TALK, IN THE
UNITED STATES AND CANADA.'

BY ALEXANDER GKAHAM BELL.

The total number of teachers of the deaf employed in the

United States in 1890 was 641, and in 1891, 686. This is an
increase of 45. When we come to analyze the details we
find that this is an increase exclusively of articulation

teachers. This is shown by the following facts. In 1890,

there were 213 articulation teachers employed, whereas, in

1891, there were 260,— an increase of 47 articulation teachers.

The first statistics upon this subject were collected by the

Annals in 1886. In that year we find articulation teachers

constituted 32.8 per cent of the hearing teachers in our schools

for the deaf. In 1887 they constituted 40.5 per cent; in

1888, 44 per cent; in 1889,45.7 percent; in 1890, 45.2 percent;

in 1891, the latest returns, 50 per cent. Indeed, they con-

stituted one more than 50 per cent. There were 260 articu-

lation teachers to 259 hearing teachers who were not engaged
in articulation work.

In regard to the proportion of deaf pupils taught speech,

the increase during the past year has been very marked. In

1890, there were 3,682 deaf children in the United States

taught speech; in 1891, 4,245, an increase of 563, In 1890,

41.3 per cent of our pupils were taught speech; in 1891, 46

per cent. I am sure that this increase is due very greatly

to the stimulus of the first summer meeting of the American
Association to Promote the Teaching of Speech to the Deaf.

Of course, the statistics in the Annals include the whole of

our pupils, old as well as young, and it has occurred to me,
therefore, that they may not give us a true indication of the

extent to which the California resolution is being carried

out in the country at large; and that a better indication

would be obtained by statistics concerning younger pupils

alone. I therefore sent out a circular letter of inquiry to

1 Address delivered at the conference of the superintendents and princi-
pals of the schools for the deaf of North America, held at Colorado Springs,
Aug. 8-11.

the superintendents and principals of American schools for

the deaf, requesting:—
1. The total number of new pupils admitted during the

school year just closed.

2. The number of new pupils taught speech ; and
8. The number of these taught by speech.

Replies have been received from schools containing 7,987

pupils, or 80 per cent of the whole number under instruction

in the United States and Canada.
The following table shows the results of the inquiry: —

Speech- Teaching in American Schools for the Deaf, 1891.
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work in articulation teaching have been the most ready to

respond to inquiries relating to the subject. We cannot,

therefore, assume that the percentage holds for the schools

that have not replied to my circular letter.

Still, even if we as ume that these 363 deaf children were

all who were taught by the oral method, the percentage must

be very much higher than that given by Professor Gordon.

This will be obvious from the following considerations: —
The schools containing these cases had a total attendance

of 5,614 pupils, of whom 836, or 15 per cent, were new pupils

admitted during the past school year.

If this proportion held good for the whole country, then

there must have been a total of 1,385 new pupils — or 15

per cent of 9,232 ^admitted during the year just closed.

Now 363 of these, at least,— or 26 per cent,— we know
were taught by speech. Hence, for the younger pupils, the

true proportion taught by speech lies somewhere between 26

and 43 per cent of the whole. The lowest estimate very

much exceeds the figures of Professor Gordon.

We have no means of ascertaining whether the proportion

of our pupils taught by speech is increasing or diminishing;

and I think it would be well to direct the attention of the

editor of the Annals to the importance of collecting and

publishing statistics upon this subject.

I have glanced over the most recent reports of American

schools for the deaf, and there are a few points contained in

them to which I shall direct your attention.

In the twelfth biennial report of the American Asylum at

Hartford, the principal. Dr. Job Williams, gives his views

upon what constitutes success in articulation work. He
says :

—
"We hold that direct and earnest effort should be made,

by expert teachers of those branches, to teach speech and
speech-reading to every pupil, and in no case should that

effort be abandoned, until those teachers are convinced that

the pupil will never acquire enough of speech to be of any
practical use. In some very unpromising cases the possi-

bility of acquiring speech is not given up for two or three

years. Here let me say that the criterion of success in speech

should not be perfect naturalness of tone and inflection. It

would be unreasonable to expect that, where the sense of

hearing is wanting. Intelligibility is the prime requisite of

good speech. Tone and inflection are secondary considera-

tions. Any pupil who has mastered speech and lip-reading

so far as to be able to carry on conversation in regard to the

ordinary affairs of life in speech so plain as to be readily

understood by the members of his own family, even though

others fail to understand him, should be counted as a suc-

cessful articulator and lip-reader. It is worth while to con-

tinue the instruction in these branches in many cases where

the degree of success falls considerably short of the ability

to carry on an extended conversation, provided that what of

speech is acquired is easily understood. We must recognize

the fact that intelligible speech is the readiest and most ac-

ceptable means of communication with people in general,

but it must be intelligible. It is worth while for a child to

gain even a limited amount of speech and lip-reading (the

latter is as important as the former) in all cases where it

can be done without serious sacriSce in mental development

and acquisition of language."

We all must agree with Mr. Williams in these remarks. We
should, of course, aim to have our pupils speak so clearly

and distinctly that anyone can understand them ; but I am
sure Mr. Williams is right in saying that a much lower de-

gree of proficiency might constitute a pupil a successful

articulator and speech-reader. Mr. Willian)s rightly claims

that oral instruction is successful if the speech of pupils is

intelligible to their friends in their own homes, and among
their own people, even though others have difficulty in un-

derstanding what they say. It is a very difficult thing for a

teacher, and especially for an articulation teacher, to realize

this. I have been myself a teacher of articulation, and I

know how they feel. Their ears are sensitive to mispronun-

ciations, as mine were. It is difficult for them to realize

that voices, which to them may be disagreeable in tone, may
be very sweet and pleasant to those at home. It is difficult

for them to realize that imperfect speech may be better than

none at all; and that speech so defective as to be unintelligi-

ble to strangers, may be of the greatest value to the pupils

in their own homes, and among their own people, as a means
of communication. This fact has been specially impressed

upon my attention by the report of the Mississippi Institu-

tion, which, in many respects, is a very remarkable docu-

ment. That institution has had a class of twelve pupils

taught altogether by speech and speech-reading. While all

of them have made great progress in speech-reading, some

, have gained but little power of speech.

Mr. Dobyns, the principal, says:—
" While I have been more than satisfied that the institu-

tion was justifiable in the small outlay in this department of

instruction, yet, for fear my zeal to keep pace with the times

may have gotten the better of my judgment, I submitted the

following questions to the parents of the pupils in this class,

knowing that they desired the very best thing for their chil-

dren."

I will not take up your time by reading the questions and

replies, but will merely say that the answers demonstrate,

that speech, which may be thought very little of by the sen-

sitive ear of the teacher, is considered a blessing at home.

None of these parents desire their children to be removed

from the oral department of the school ; but, on the contrary,

they all earnestly request that their children be continued

in this department. Where there is any difficulty in decid-

ing upon the value and success of the articulation taught to

our pupils, with whom should the decision rest ? Surely

with those who are nearest and dearest to our pupils,— with

those who have their interest most at heart. Mr. Dobyns, I

am sure, is right in referring the question to the parents and

friends at home.

In this report, Mr. Dobyns incidentally remarks that now,

whenever a new pupil enters the institution, the request

comes from the parents: " Please see if you can't teach my
child to speak." He has, therefore, asked from the Missis-

sippi Legislature an increase of appropriation to enable him

to employ another articulation teacher; and I am sure we all

hope he may get it.

There is another point in the report of the Mississippi In-

stitution to which I would direct your attention. Mr. Dobyns
has collected and published statistics concerning the earnings

of former pupils, and he goes to his State Legislature with

the proof that the graduates of his school, so far from being

dependent upon the public for support, are actually wealth

producers, earning annually a larger amount than the State

appropriates for the support of the school. He proves that

it is not a matter of charity to educate the deaf ; and demon-

strates that the money appropriated for this purpose is in the

nature of an investment, yielding profitable returns to the

State.

I would urge all schools for tlie deaf to carry out this plan

of Mr. Dobyns, and collect statistics concerning the earnings
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of former pupils. I would suggest that these statistics should

be so tabulated as to distinguish the earnings of the pupils

who could articulate and read speech from the mouth, from

those who could not. I have no doubt that pupils who
speak, have an advantage in life over those who do not; and

that statistics will demonstrate that their average earnings

exceed the average earnings of those who are unable to

articulate. If this should turn out to be the case, what an

argument it would be to present to legislatures in favor of

appropriations for articulation teaching ?

I venture to predict, we shall find that our former pupils

who speak, even though they may be unable to read speech,

earn more per annum than those who are forced to resort

exclusively to manual means of communication; and those

of them who can read speech, as well as speak, are still bet-

ter ott' in life.

Mr. Davidson of the Pennsylvania Institution has sug-

gested another valuable line of inquiry. From a comparison

of numerous letters in his possession, he makes the assertion

that orally-taught pupils improve in their knowledge and
use of language after leaving school. I would suggest the

importance of preserving uncorrected letters of your pupils

during the whole period of their school life, and of keeping

up correspondence with them after they leave school. A
comparison of letters written by the same pupil at different

periods of time vpould be invaluable as a means of determin-

ing his progress; and the correspondence in adult life might

be utilized, for the purpose of collecting statistics concerning

the earnings and general success in life of our pupils.

REMARKS ON NORTH AMERICAN LICHENOLOGY.—
PRELIMINARY.

BY W. W. CALKINS.

In introducing the above title for my subject, I owe to

myself and to the promoters and patrons of a journal em-
bracing the scope, influence, and popularity of Science an
explanation of my purpose in bringing into public notice

that department of botany which it appears to me as an

humble worker in this field has heretofore received too little

attention from botanists and institutions of learning in

North America. My object is, then, to contribute in some
measure towards the upbuilding of a more general interest

among students in what seems to have been considered an
uninteresting and obscure field of research.

In other departments there are workers by the hundreds.

In American lichenology only one name and one life stands

out pre eminent as the founder, promoter, and able exponent

of the science, Edward Tuckernian. He has gone to his

rest, but his works remain. As a systematist, he brought
order out of chaos. He formulated and developed a classifi-

cation more nearly approaching Nature in her arrangements

and divisions of the Lichens than any previous authors,

—

unless it be Elias Fries and Dr. Nylander,— both illustrious

names.

This system, thus established by Tuckerman, is the basis

of the science in this country, and his published writings the

sole text-book and guide of the American student. Tucker-

man's style of writing is certainly unique,

—

sui generis,—
but when once comprehended, impressive and convincing,

as well as clear. I confess to long vigils before I could un-

derstand him. Having had the benefit of collecting and
comparing the greater part of the species described by him
in their native habitats, my admiration for his profound

knowledge, apprehension, and far-seeing into the secrets of

nature, as evinced by what he calls " habit," increases with
each review of his works.

This was made plainer to me from recent investigations in

Tennessee, Alabama, and Georgia, by the fortunate finding

of several rare saxicolous species which Tuckerman described,

and which had not been seen since Judge T. M. Peters dis-

covered and sent them to him. There were doubts in my
mind which were now dissipated by an actual review in situ

day after day, as I wandered over the calcareous rocks of

the mountain region where found. I will now only specify

one species, Pannaria stenophylla, which grows intermixed
and cunningly hidden with another but more common form,

Pannaria Petersii. The thallus and reddish-brown fruit are

scarcely distinguishable at first. I am indebted to the keen
discrimination of my friend S. Higginson for the complete
settlement of this rare species.

Since Tuckerman's death no one has appeared to fill his

place; the nearest approach being Henry Willey, who, how-
ever, has retired from active work, but not without leaving

two publications of great value. In a recent letter to me
from Dr. Nylander, he laments these losses to American
science. But what has been can be. We must wait for

some one of pre-eminent ability and adaptation to grow into

the vacancy. Meantime, I doubt if anyone in the United
States is making a special study of Lichens. Two or three

have considerable knowledge of them, however. This is to

be regretted. An inviting field, vast and rich, is open and
oflers great rewards. Who would exchange a fame like

Tuckerman's for any amount of worldly wealth ! I appre-

hend that he himself did not realize the extent or value of

his own labors to which his entire life was devoted; neither

the gratitude of his followers and successors, who without

the works he left would be without a guide, and like an army
without a general. I am sure that my co-laborers will agree

with me in this. We may then be considered as entering

upon a new era in the prospects and progress of the study in

this country, which is coincident with the tremendous strides

shown in phtenogamic botany and in the increasing number
of students in cryptogamia— as the fungi. Having myself

for many years worked in those fields and witnessed the

growth and increasing number of students, I have watched

for corresponding interest as to Lichens. From the evidence

received by me, the future is promising.

While specialists in Europe have explored every corner,

and the great Nylander has given a lifetime of labor to this

subject, the species of only detached portions of America

have been investigated. The extreme south of our coasts

and the far west are almost a terra incognita. The sub-

tropical portions are prolific in new species and rare forms.

It was my fortune to find and submit a large number of

these to Willey and Nylander, yet I merely skimmed over

the surface. The southern Appalachian Mountain region is

almost as interesting in its rock forms, which are the most

difficult perhaps to study {vide Nylander on my new Ten-

nessee species). Their interest is, however, exceedingly

great. While it is true that hundreds of new forms remain

to be discovered, and are a great incentive to the explorer,

yet it is clear that the resolution of those now known will

afford active and valuable work to whoever undertakes it.

It being admitted that the study of Lichens is difficult, still

with such aids as I have mentioned, and ready access to the

increasing herbariums and literature of the subject, the ob-

stacles and objections disappear rapidly,— it being supposed

that one pursues the subject con amore.

147 Calllornla Ave., Chicago, 111.
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LETTERS TO THE EDITOR.

Does There Really Exist a Phonetic Key to the Maya Hiero-

glyphic Writing ?

In No. 494 of this journal Professor Cyrus Thouias attempts to

give a key for the interpretation of the Maya hieroglyphic writing,

taking as a guide and starting-point Bisliop Landa's well-laiown

alphabet. It is not for tlie first time that in this way an interpre-

tation of the IVIaya Codes has been attempted; liut as yet most

(Fig. 6) is seen in Dresden 16 " and Troano 17 *b. Landas o (Fig

7) seems to exhibit the characteristic elements of the hieroglypl:

of tlie great red macaw, mo, as seen in Dresden 16" (Fig. 8)

Landa's first u (Fig. 9) is a well-known hieroglyphic element, ex

hihiting on the Copan steles the forms shown in Fig. 10, and un

doubtedly conveying the idea of a face, uich, perhaps of a bird

Tlie same hieroglyphic element frequently occurs on the neck of

tlie food dishes and drinking cups (Fig. 11), probably on account

of the face with which the Indians used to ornament that part.

scientists were of the opinion that these attempts failed to give a

satisfactory result.

The hieroglyphs given as letter symbols by Bishop Landa with-

out doubt possessed a certain phonetic value. For instance,

Landa's first a (Fig. 1) is the head of the turtle, aac. represented

by a quite similar hieroglyph (Fig. 3) in Codex Cortez, 17 ».

Landa's cii (Fig. 3) is the same hieroglypli as that of the day cauac,

and conveys the ideas of the cloud and of heavy things, as, for in-

stance, a stone. It is an essential element of the hieroglyph (Fig.

4) which expresses the idea of carrying a load on the back, cucli.

Landa's ku (Fig. 5) is the hieroglyph of the bird named "quetzal

"

by the Aztecs and kukul by the Mayas. The sign of this bird

Landa's second m (Fig. 13) and hieroglyphic element, which is

also seen in the sign of the day cib, occurs on the jars filled with

spirit-liquor (Fig. 13).- It appears to be a modification of a

similar design on the Aztec drinking cups (Fig. 14). The latter

refers to the onie took symbol, that is, the semi-lunar curved and

hook-nosed ornament of the Totoohtin, the wine gods (Fig. 15).

This element therefore, seems to convey the idea of drinking,

uuk. At last, the sign of aspiration given by Professor Thomas

(Fig. 16) is certainly not a '-Spanish fabrication," but it is Brasseur

de Bourbourg's fabrication, since it is not seen in Landa's text.

It has been added to the text by Brasseur de Bourbourg's wholly

arbitrary decision. See the photographic reproduction of the
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page in question in the publication of Landa's text procured by
D. Juan de Dios de la Eada y Delgado. In the hieroglyphic

writing the element Fig. 16 occurs as a substitute for the element

Fig. 17. The latter, probably, is intended to render the head and
the wing of a bird.

It is quite probable that in Landa's time the Mayas used to write

in the manner indicated by Landa; we observe the same in the

Mexican area. At a certain time after the conquest the Indian

writers were inclined to restrict the phonetic value of their old

hieroglyphs, in order to write with them in the same manner as

the Spaniards did with their respective hieroglyphs. Compare the

so-called Codex Vergara of the Aubin-Goupil collection. But this

was not so in ancient times. Certainly there existed in the Maya
writing compound hieroglyphs giving the name of a deity, a per-

son, or a locality, whose elements united on the phonetic principle.

But as yet it is not proved that they wrote texts. And, without

doubt, great part of the Maya hieroglyphs were conventional

symbols, built up on the ideographic principle.

In order to illustrate the combination of his letter symbols, Pro-

fessor Thomas gives a few interpretations of groups of compound
characters.

This first group (see above, p. 45, Fig. 3) contains in the second

hieroglyph (reproduced in my Fig. 24) the elements given by
Landa (Fig. 25) as expressing the sounds I, e, i.e., ?e, the lasso, the

sling; and, indeed, in the figure below a turkey is seen hanging
in the sling. I do not venture to settle the question by giving an

explanation of this hieroglyph. I will only remark that the sec-

ond element of this sign, that given by Landa as expressing the

sound e, occurs in various compound hieroglyphs (see Figs.

26-28). In all these cases the action represented refers to handling

a rope or to working up thread. Fig. 26 (taken from Codex Troano

31 * b) refers to handling the rope trimmed with thorns that the

penitent used to draw through the pierced tongue (see the Relief

of Lorillard City, published by Charnay). Figs. 37, 38 (taken from
Codex Troano, 11*) refer to weaving and embroidery. It would
be a curious coincidence that the words expressing these different

actions should all contain an e, while considering the idea ex-

pressed, the coincidence is a given one.

Considering the third hieroglyph of this group— which is in-

deed that of the turkey, cutz (see Fig. 19), one is in like manner
induced at the first glance to think of a phonetic constitution.

For the first element is that of the day cauac, given by Landa
(Fig. 3) as expressing the sound cm. And the second element—
wanting in Landa's as well as in Professor Thomas's list of letter

glyphs— would seem to record the sound tz, because it renders

the conventional design of a headless carcass or skeleton, tzictzac,

seen from behind, or in front, with its ribs and the anal opening.

Compare the Fig. 23, the design of a skeleton (the death god)

seen "in profile." Nevertheless, it would be a hasty conclusion

to proclaim as established and beyond doubt the phonetic consti-

tution of this hieroglyph. For the same element of the skeleton

occurs in other hieroglyphs, expressing things the names of which
do not contain a trace of the sound tz. Fig. 20 is the hieroglyph

of the dog, pek; Fig. 21, that of the dog of the heaven that carries

the lightning; Fig. 33 is the hieroglyph of the month kan-kin,
" the yellow (or ripe) sun."

But it is principally the first hieroglyph of the group in question

that rouses the gravest doubts about the Tightness of Professor

Thomas's interpretation. The whole group forms part of a series

of representations, filling the upmost division of Plates 34 *-30 * of

the Codex Troano, and recording, undoubtedly, the capturing of

animals. The series begins with the prey-gods of the five regions.

These are followed by various representations showing the hunt-

ing god— with a captured turkey under the arm, or holding a bag,

or armed with spears and throwing-stick (Fig. 33) ; the black god

(Fig. 31 = Ekchuah 9), and different captured animals, an arma-

dillo (?) in the trap loaded by heavy stones, a turkey seized by the

snare, a deer seized by the snare, a deer impaled on the pointed

flint erected in the bottom of the pit, a pizote seized by the snare,

and a turkey entangled in the hunter's net. Each figure is ac-

companied by a group of four hieroglyphs (as a rule). The first

hieroglyph is the same in all the groups (see Fig. 3, page 45, and
my Figs. 81-33), and undoubtedly refers to the action of capturing.

This action is clearly indicated by the form of the hieroglyph that

exhibits the head of the victim with the bloody, empty eye-hole,

the conventional symbol of sacrifice. This head is held within a

sling, the knot of which is seen on the summit. Compare the

more accurate design of this hieroglyph in Fig. 18, taken from
the Dresden Codex 60 a. In this hieroglyph all is figurative and
ideographic; no trace of phonetic constitution can be observed.

The fourth hieroglyph of the group (Fig. 29) is interpreted by
Professor Thomas as the second day of the month yax-kin. But
this is obviously erroneous. There does not exist a numeral
designation with crosses between the dots. Fig. 39 seems a variant

of the hieroglyph seen in Fig. 30 placed on a bowl. In the latter

hieroglyph, the second element signifies kan, the yellow color.

It is replaced in Fig. 29 by the element kiri, the sun. The hiero-

glyph Fig. 30 — which in a former communication was interpreted

by Professor Thomas as signifying " moisture"— occurs on differ-

ent pages of the Dresden Codex among the figured representations

of offerings (turkey, lizard, fish, deer). Undoubtedly it means
an eatable thing, perhaps honey.

I do not enter into a discussion of the second sample given by

Professor Thomas (Fig. 3, p. 45), because I find nothing in it that

might impel me to accept the translation given by him.

As to Professor Thomas's third sample (Fig. 4, p. 45), I agree

with him that the boards covered with the hieroglyphic design of

the day cauac may be intended for " wood" or " wooden." The
same board is seen in Troano 13*", but fitted with a twisted

handle on its surface. Here the first and fourth hieroglyph of

the group are also seen ; the second one is wanting. Variants of

the first hieroglyph occur in Troano 35 a, 35 li, 34 b^ and Cortes

31 a, where the figure below shows the god beating a drum.

Professor Thomas's explanation, mul-cin, "collect together," is

merely hypothetical. The same applies to the fourth hieroglyph.

It is the same as that given by Landa as expressing the sound x.

It is materially identical with that of a well-known deity ex-

hibiting in his face the same characteristic design as the face that

forms the essential part of this hieroglyph. In Troano 11 * this

hieroglyph accompanies the elements which seem to express the

action of weaving. And on the two contiguous plates, Codex

Troano 35 * and Cortes 32, it is connected with red numerals and

forms a row alternating with rows of various offerings. It is

scarcely probable that in all these cases the reading xaan should

correspond to the matter expressed.

The problem of the Maya writing is a difficult one. I cannot

convince myself that the list given by Professor Thomas as letter

glyphs acts as a key to its interpretation. For the,, samples of

translation he adduces are not forcible, and include misunder-

standings. In my opinion, in the present state of things it would

be far more appropriate to point t)ut the real meaning, as to the

matter expressed, of each hieroglyph. The determination of their

phonetic value will then follow, and consequently will then be

done with much more accuracy. Db. Seler.

Steglitz, Germany, Aug. 7.

The Fundamental Hypotheses of Abstract Dynamics.

In Professor MacGregor's interesting paper " On the Fundamen-

tal Hypotheses of Abstract Dynamics," the suggestion is made that

a fourth law of motion should be added to the three laws of New-
ton. The proposed law is, in effect, that the magnitude of the

stress between any two particles depends solely upon the distance

between those particles. Combined with Newton's third law, the

new law is thus stated :
—

" Natural forces may be considered to be attractions or repul-

sions whose magnitudes vary solely with the distances of the par-

ticles between which they act."

The reason assigned for introducing this law is that " the funda-

mental hypotheses of dynamics should either include" the law

of the conservation of energy "or give it by deduction." This

reason seems hardly sufficient. In order that the law of the con-

servation of energy may be true it is not necessary that the stress

between two particles shall depend solely upon the distance be-

tween them. It is necessary only that "the work done during

any change of configuration of a system of particles acted upon
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by natural forces" shall depend "only upon the changes in the

positions of the particles, and not upos the paths by which, or

the velocities with which, they have moved from the old positions

to the new."
Now let P denote the magnitude of the stress between any

two particles of a system and r the distance between those parti-

cles; then Pdr is the work done by this stress during an infinitesi-

mal displacement of the system. The work done by the stresses

between all particles of the system during a finite displacement

is 2 J Pdr, in which the summation is extended to all pairs of

particles and the integration covers the whole displacement of the

system. Now if '2 Pdr is the differential of a function of the

quantities r, the value of the integral will depend only upon

the initial and final relative positions of the particles. But the

assumption that each P is a function of the corresponding r only

(in accordance with the proposed foxirth law) is only one of many
irossible assumptions, any one of which would make 2 Pdr the

differential of a function of the quantities r. The mathematical

statement of the condition that 2 Pdr shall be a perfect differential

is given in treatises on " Differential Equations."

It thus appears that the principle of the conservation of energy

does not require the truth of the proposed fourth law. The law

may be true nevertheless; but it may well be questioned whether

its truth is established with any such degree of probability as

would entitle it to rank with the laws of Newton as a fundamental

hypothesis of dynamics. L. M. Hoskins.

Madison, Wis., Aug. 16.

The Black-Knot.

On p. 10, Vol. XX.. of Science appears an instructive chapter on
"Black-knot," a fungous disease of the plum and cherry, of

much trouble to cultivators. A point of additional scientific in-

terest is that this fungus illustrates a principle long since pre-

sented by the writer of this, that nature does not place species

where it is for the best interests of the individuals of the species,

but generally has some ulterior purpose not always apparent to

us who are eager to uncover her intentions. For instance, there

are numberless trees and shrubs that struggle along in swamps,
and are rarely found elsewhere, and these have come to be known
as "swamp-lovers," but close observation has shown that the

same tree or shrub will thrive immeasurably better when removed
to dry ground.

On the writer's grounds is a specimen of Clethra ulnifolia, fif-

teen feet high and as much wide on an especially dry spot, and
growing with a luxuriance rarely seen inthesv^ampy spots where
nature has located the plants. Some reason has been found for

the appearance of these plants in swamps and not in dry ground
naturally in the fact that the seeds will not sprout in dry, but
only in wet ones. It looks like a. fiat of nature. " Though you
would like to grow in dry places you shall not Something must
grow for my purposes, in swamps, and you have to do it." They
can only be found where the seed will sprout.

It has always seemed to the writer that it was one of the weak-
nesses of many discussions in the study of development, that it

was generally from the individual standpoint. Nature cares only
for the individual, therefoi'e questions of nutrition, fertilization,

and others are all viewed in their relation to the plant's " strug-

gle for life." It seems rather that nature cares but little for the

individual, and stands ever ready to sacrifice the whole stock

when it interferes with some purpose, which we have seldom
been able to fathom.

Coming to the black-knot on the plum and cherry, we have
here a destructive American species Sphm-ia (Plowrightia) mor-
bosa, of little injury in its native state, thriving amazingly when
it can get as a host-plant the European domestic plum or Euro-

pean morello cherry. It thrives in these cases with a vigor it

never shows at home. I have seen it in many parts of the east

on the wild dwarf choke-cherry, Cerasus Virginiana; in Colorado
on its close ally Cerasus demissa; in North Carolina sparingly on
Primus chicasa; and in the White Mountains on the red cherry,

Cerasus Pennsylvanica. Recently in driving through various lo-

calities on Mt. Desert Island, it was seen on the latter much

more abundantly than in any of the former cases noted ; but

never anywhere with the amazing destructiveness it presents in

these garden representatives of foreign species. In Pennsylvania,

and probably other States, the cultivated cherry has been wild

for over a hundred years. It is abundant, and in some cases so

nuDierous as to be the chief element in a piece of woodland.
But though it is evidently the foster-child of the cherry and not

the plum, it prefers the plum and the sour cherry. The knot is

rarely found on the wild cherry trees of the sweet cherry species.

For all its long hereditary cherry taste, it rushes to the plum
and the morello with as much avidity as if long-continued "en-
vironment " had induced the love.

It seems to be forgotten in many discussions of the black-knot

that it is an American parasite, and that it may be found in

quantities everywhere that the botanists look for it. When,
therefore, the State of New York tries to " stamp it out" by leg-

islating against garden trees affected with the fungus, it seems
like bailing out the ocean with a bucket. Of course, cutting

down and burning destroy many spores, but the wild nests send
forth myriads of young to take the places of the domesticated foes

destroyed. Thomas Meehan.
Germantown, Pa.

Hectoring a Hawk.

Early one morning in August, while concealed in the grass and
bushes of a White Mountain meadow, I saw an interesting en-

counter between a sharp-shinned hawk and a number of blue-jays

and pigeon woodpeckers. Four of the woodpeckers were quietly

preaning themselves in a dead pine by the lake shore, when sud-

denly a small and beautifully proportioned hawk dashed into their

midst. They scattered shrieking, and found shelter in a fringe of

woods near by. Their cries brought a kingbird to the spot, and
the hawk was promptly attacked by the pugnacious fly-catcher

and compelled to follow the flickers into concealment. The king-

bird, satisfied with routing the hawk, hovered away over the

meadow out of sight, and not long after the hawk reappeared and
perched in the dead tree.

From time to time one or more of the woodpeckers came back
to the tree and were at once charged by the hawk. In each in-

stance they showed superior speed and escaped by their rapid

flight. Their noise attracted the attention of a flock of about

twenty blue-jays, and presently the blue-winged pirates came
sailing Qver the meadow by twos and threes. As they neared the

dead pine the hawk darted downward after their leader. The jay

plunged quickly into the bushes, uttering wild cries and squawks,

which were re echoed by his companions. The hawk returned

to the pine squealing pettishly, and the jays closed in upon him.

They scaled the lower branches of the dead tree; they capped the

neighboring maple saplings and alders ; they watched for chances

to brush past the hawk on his perch, and they assailed him with

all the invective of their ample vocabulary. They threw them-
selves into the sport, as they seemed to regard it, with all the

energy of boys playing "short fox."

The hawk took the matter much more in earnest ; for he was
hungry, and striving for a breakfast. Again and again he shot

from the lofty branches of the pine, aiming first at one jay, then

at another. By and by all the flickers returned, and added to

the confusion by their cries and rapid excursions around the tree.

The hawk in several instances seemed to lack but a single wing-

beat of success, but the hour drew on without his making a
capture. He grew weary. His plumage showed the chafing of

the bushes. He chose lower and lower branches for his rests, and
finally his sallies seemed directed more towards clearing the tree

of noisy birds than to the capture of any one of them. At last he
abandoned the dead pine and perched in trees having foliage. The
jays followed him jeering, and he shifted his ground slowly until

he gained the woods and disappeared. Then the jays crowded
into the lower branches of the pine, hopped up from limb to limb
until one after another gained the summit, and proved to the
whole meadow that they had won the battle and fairly worried the

hawk away.

The drama seemed to me to be significant in two ways ; first, as
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proving the daring of the jay in dealing with the most audacious

of tlie bird-destroying hawks; second, in showing the assistance

wliich an expert hawk, or a pair of hawks hunting together, must

gain from the inclination of the jays and woodpeckers to hector

them instead of seeking safety in retreat. The advantage which

the owl enjoys in drawing other birds around him is well known,

but it is not often that so good an illustration is given in the case

of the hawk. Frank Bolles.

Chocorua, N H., Aug. 20.

Tornado-Whirls in the Upper Clouds.

This morning I witnessed what seemed to me a very interest-

ing and unusual phenomenon, which may be worthy of record.

I noticed that a number of light flock clouds, moving north-east

in the upper atmosphere, became, on reaching a certain small

well-defined area, very ragged, and assumed the characteristic

tornado forms. Many looked like jagged craters, reminding me
strongly of the photographs of sun-spot whirls; some were honey-

combed, and all were greatly torn. In the course of some ten

minutes' observation, I saw at least a dozen such tornado-centres

in cirro-cumulus, detached clouds floating almost directly above

me. Such appearances in the lower clouds I have often observed,

but this is the first time I remember seeing the upper clouds dis-

turbed in this manner. The wind at the lime on the surface of

the earth was a forty- mile gale from the south-west, and there

were frequent dust- whirls. HlHAM M. Stanley.
Marquette, Mich., Aug. 18.

The Brutal Dove.

TvfENTY-ONE years ago (Aug. 14, 1871), a mature, male dove

flew into the house of Mr. Paul Closius of Chicago, and soon be-

came quite domesticated. "Old Tom," as he is called, was

rescued from the great fire of the following October, and later

was given a female mate, which he pecked to death.

Thinking that it might be an instance of incomp.itibility, he

was given another, which he tormented, neglected, and abused,

until she also perished.

Naturalists are aware of the sentimental error which typifies

gentleness in the dove, and have often remarked its ferocity. This

instance also confirms the belief that doves are long-lived.

, S. V. Clevenger.
Chicago, Aug. 17.

BOOK-REVIEWS.

Temperament, Disease, and Health. By French Ensor Chad-
wick. New York, G. P. Putnam's Sons. 85 p.

A real service is rendered science by those who emphasize the

individual as well as environmental side of pathology. The ti'e-

mendous development along certain lines of modern pathology

should not be allowed to obscure the fact that predisposition of the

organism is as potent a" cause" of disease as virulence of the germ.
The author of this book avows himself a special pleader on the

very first page: "This little book is written primarily to put for-

ward two ideas: First, that there is associated with temperament
a specific rate of change; second, that the failure to keep up that

rate, or, in other words, a failure to have elimination keep pace

with accession of material, is the primal cause of organic disease."

This thesis is maintained quite consistently throughout the book.
" I thus venture to define what is known as ' organic disease ' as

a failure in rate of change. And, further, that, however asso-

ciated, bacteria are the resultant rather that the causes of such

diseases" (p. 16).

It will not be perfectly obvious to everyone that the phrase
" failure in rate of change" brings us much nearer the real problem.

The vexatious question will still be asked, Why should there be

this failure to obtain adequate elimination of broken-down mate-

rial? The final solution of this question of temperament must
wait for a much deeper knowledge of the individual cell as well

as of the cell-complex. Every attempt, however, at an explana-

tion, although necessarily tentative and imperfect in character,

serves its purpose in keeping the subject open and in stimulating

research.

Errors of statement do not seem to be numerous. One strongly

suspects, however, that the Mitchell mentioned on page 33 is no

Beading Matter Notices.

Eipaiis Tabules cure hives.

Ripaiis Tabules cure dyspepsia.
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modern text books, etc. Will take one or two
students into my family and office. Such must
furnish unexceptionable references. Quizzing by
mail. Address Dr. J. H, M., in care of 417 Adams
Avenue, Scranton, Pa.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
2131^ E. 7tli Street, New York, care Levy.

AMAN, 3lj years old, of extensive fexperience, hav-
ing the degrees of A.M. and Ph.D.. desires a

first-cla.'?s opening as a teacher of Zoiilogy and
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

AYOUNG MAN, with a thorough training in Ana-
lytical Chemistry (including analysis of miner-

als, food, water, etc.), and holding a diploma of the
School ot Practical Science, of Toronto, and good tes-
timonials, desires a position as Analytical Chemist
or as assistant to such. Address to WM. LAWSON,
16 Washington Ave., Toronto, Ontario.
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other thau the Priirlrien a few lines below. On this same page
" Micro-coccus pyogenes atneus" is spoken of as " a bacillus."

Sometimes a curiously involved sentence is met with, as the

following: " We are thus not fixed entities, as most of us are apt

to consider ourselves; nor have we the gratification of even think-

ing ourselves here for the formerly supposed seven years at least"

(p. 30). An over-critical reader, too, might take exception to the

introdiioiion of the personal element in the following: "Fol-

lowing the logic of these views. Dr. Koch's theory as to the possi-

bility of the cure of consumption by an injection of a prepa-

ration of what may be called the dejecta of the bacillus of con-

sumption must of necessity be an error, and I would say that I

have held this view from the time of first publication of his sup-

posed cure" (p. 68).

The History of Modern Education. By Samuel G. Williams.

Syracuse, C. W. Bar.ieen. 13". 403p. $1.50.

This work con-sists of a series of lectures which the author has

been delivering for some years past as professor of the science

and art of teaching in Cornell University. The entire course

comprised also an account of ancient and mediaeval education;

liiit the part relating to modern times is the only part now pub-

lished as being more nenerally interesting than the rest. Mr.

Williams begins hi-i narrative with the Renaissance, of which in

its bearings on education he gives a brief but excellent account.

In dealing with the religious Reformation and its results, he is

not so happy; and throughout the book the subject of religious

education receives less attention than it deserves. Mr. Williams

treats the history of educational progress by centuries, showing

what in his view were the leading characteristics of each century

and its principal contributions to educational thought and prac-

tice; and this account of the general characteristics of the cen-

tury is followed in each case by a sketch of the most prominent

educators that the century produced. Throughout the book the

author shows great impartiality and much good sense in his judg-

ment of men and methods; and, what is no small merit in the

present age, he is entirely free from hobbies. Some of our edu-

cators talk as if real education came into the world with Pesta-

lozzi and Froebel, and that in the theory and practice of certain

"advanced thinkers" of the present day it has reached perfec-

tion. Mr. Williams is under no such hallucination. He I'etBinds

his readers that time is the only sure test of historic events, and
intimates that some of the ideas of the present day may be found
hereafter to have no such importance as is now attached to them.
Nevertheless, he devotes one of his longest and most elaborate

chapters to the leading educational ideas of the nineteenth cen-

tury, thus bringing his work down to the very decade in which
we now live. He takes pains to show, however, that many
things that are thought to be specially characteristic of the pres-

ent age were anticipated by the thinkers and teachers of the six-

teenth and seventeenth centuries. Mr. Williams's style is not
always so clear as might be wished, and has no great literary

merit: but it is generally intelligible, and its moral tone is good.

On the whole, these lectures will serve a useful purpose as an in-

troduction to the educational history of modern times.

Influenza. By Charles H. Merz, M.D. Sandusky, O. 90 p.

It would be manifestly unfair to expect too much of a "little

treatise" that attempts to discuss a very special topic in a very

general manner. The book was evidently written to meet the

popular interest in its subject, and this fact alone explains per-

haps the infelicities, not to say inaccuracies, of expression that

are far too frequent on its pages. The history, etiology, symp-
toms, pathology, diagnosis, and prognosis, complications, and
treatment of influenza are discu.ssed with more or less success,

the whole leaving a decided impression of hasty construction.

One is socaewhat amazed, for example, when one reads, apropos
of the phagocyte theory, of the odds arrayed against the Dar-

winian principle :
' It is a fight between two forces and the sur-

vival of the fittest'' (p. 33). On the same page the name of the

eminent author of the doctrine of phagocytosis is hardly recogniz-

able under the mask of " Metschini-Koft."
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when light-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub-

lished far and wide among elec-

tricians.

First inserted June 19, 1S91. No re-

sponse to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

THE RADIOMETER.

By DANIEL S. TROY.
This contains a discussion of the reasons

for their action and of the phenomena pre-
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NEW YORK, SEPTEMBER 2, 1893.

THE IMMEDIATE WORK IN CHEMICAL SCIENCE.'

BY ALBERT B. PRESOOTT.

A DIVISION of science has a work of its own to do, a work that

well might be done for its own sake, and still more must be done

in payment of what is due to the other divisions. Each section of

our association has its just task, and fidelity to this is an obliga-

tion to all the sections. Those engaged in any labor of science

owe a debt to the world at large, and can be called to give an ac-

count of what they are doing, and what they have to do, that the

truth may be shown on all sides.

If it be in my power to make the annual address of this meeting

of any service at all to you who hear it— in your loyalty to the

association— I would bring before you some account of the work
that is wanted in the science of chemistry. Of what the chemists

have done in tlie past the arts of industry speak more plainly than

the words of any address. Of what chemists may do in the future

it would be quite in vain that I should venture to predict. But
of the nature of the work that is waiting in the chemical world

at the present time I desire to say what I can, and I desire to

speak in the interests of science in general. Tlie interests of sci-

ence, I am well assured, cannot be held indifferent to the interests

of the public at large.

The Hidden Composition of Matter.

It is not a small task to find out how the matter of the universe

is made. The task is hard, not because of the great quantity in

which matter exists, nor by reason of the multiplicity of the kinds

and compounds of matter, but rather from the obscurity under

which the actual composition of matter is hidden from man. The
physicists reach a conclusion that matter is an array of molecules,

little things, not so large as a millionth of a millimeter in size,

and the formation of these they leave to the work of the chemists.

The smallest ob.iects dealt with in science, their most distinct ac-

tivities become known only by the widest exercise of inductive

reason.

The New World of Discovery.

The realm of chemical action, the world within the molecules

of matter, the abode of the chemical atoms, is indeed a new world

and but little known. The speculative atoms of the ancients,

mere mechanical divisions, prefiguring the molecules of modern
science, yet gave no sign of the chemical atoms of this century,

nor any account of what happens in a chemical change. A new
field of knowledge was opened in 1774 by the discovery of oxygen,

and entered upon in 1804 by the publications of Dalton, a region

more remote and more difficult of access than was the unknown
continent toward which Christopher Columbus set his sails three

centuries earlier. The world within molecules has been open for

only a hundred years. The sixteenth century was not long

enough for an exploration of the continent of America, and the

nineteenth has not been long enough for the undertaking of the

chemists. When four centuries of search shall have been made in

the world of chemical formation, then science should be ready to

meet a congress of nations, to rejoice with the chemist upon the

issue of his task.

It is well known that chemical labor has not been barren of re-

turns. The products of chemical action, numbering thousands of

thousands, have been sifted and measured and weighed. If you

ask what happens in a common chemical change you can obtain

1 Address of the retiring president of tlie American Association at Eoches-

ter, August, 1892.

direct answers. When coal burns in the air, how much oxygen
is used up can be stated with a degree of exactness true to the

first decimal of mass, perhaps to the second, yet questionable in

the third. How much carbonic acid is made can be told in weight

and in volume with approaching exactness. How much heat

this chemical action is worth, how much light, how much electro-

motive force, what train-load of cars it can carry, how long it

can make certain wheels go round,— for these questions chemists

and physicists are ready. With how many metals carbonic acid

will unite, how many ethers it can make into carbonates, into

what classes of molecules a certain larger fragment of carbonic

acid can be formed,—the incomplete records of these things already

run through a great many volumes. These carboxylio bodies are

open to productive studies, stimulated by various sorts of inquiry

and demands of life. Such have been the gatherings of research.

They have been slowly drawn into order, more slowly interpreted

in meaning. The advance has been constant, deliberate, some-

times in doubt, alivays persisting and gradually gaining firmer

ground. So chemistry has reached the period of definition. Its

guiding theory has come to be realized.

The Central Truth of this Science.

"The atomic theory" has more and more plainly appeared to

be the "Central and vital truth of chemical science. As a working
hypothesis it has directed abstruse research through difficult

ways to open accomplishment in vivid reality. As a system of

knowledge, it has more than kept pace with the rate of invention.

As a pholosophy, it is in touch with profound truth in physics, in

the mineral kingdom, and in the functions of living bodies. As
a language, it has been a necessity of man in dealing with chemi-

cal events. Something might have been done, no doubt, without

it, had it been possible to keep it out of the chemical mind. But
with a knowledge of the primary elements of matter, as held at

the beginning of this century, some theory of chemical atoms was
inevitable. And whatever theory might have been adopted, its

use in investigation would have drawn it with a certainty into the

essential features of the theory now established. It states the con-

stitution of matter in terms that stand for things as they are made.

The mathematician may choose the ratio of numerical notation,

whether the ratio of ten or some other. But the chemist must
find existing ratios of atomic and molecular mass, with such de-

gree of exactness as he can attain. Chemical notation, the index

of the atomic system, is imperfect, as science is incomplete.

However defective, it is the resultant of a multitude of facts. The
atomic theory has come to be more than facile language, more
than lucid classification, more than working hypothesis, it is the

definition of the known truth in the existence of matter.

The chemical atom is known, however, for what it does, rather

than for what it is. It is known as a centre of action, a factor of

influence, an agent of power. It is identified by its responses,

and measured by its energies. Concealed as it is, each atom has

given proof of its own part in the structure of a molecule. Proofs

of position, not in space but in action, as related to other atoms,

have been obtained by a multitude of workers with the greatest

advantage. The arrangement of the atoms in space, however, is

another and later question, not involved in the general studies of

structure. But even this question has arisen upon its own chemi-

cal evidences for certain bodies, so that "the configuration" of

the molecule has become an object of active research.

Known for what it does, the atom is not clearly known for what
it is. Chemists, at any rate, are concerned mainly wiih what can

be made out of atoms, not with what atoms can be made of.

Whatever they are, and by whatever force of motion it is that they

unite with each other, we define them by their effects. Through
their effects they are classified in the rank and file of the periodic
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system. The physicists, however, do not stop short of the philoso-

phical study of the atom itself. As a vibratory body its move-

ments have been under mathematical calculations ; as a vortex ring

its pulsations have been assumed to agree with its combining

power. As an operating magnet its interaction with other like

magnets has been predicated as the method of valence. There are,

as I am directly assured, physicists of penetration and prudence

now looking with confidence to studies of the magnetic relations

of atoms to each other.' Moreover, another company of workers,

the chemists of geometric isomerism, assume a configuration of

the atoms, in accord with that of the molecule.

Hypotheses to be Held Apart.

The stimulating truth of the atomic constitution of the molecule,

a great truth in elastic touch with all science, excites numerous
hypotheses, which, however profitable they may be, are to be stoutly

held at a distance from the truth itself. Such are the hypotheses

of molecular aggregation into crystals and other mineral forms.

Such are the biological theories of molecules polymerizing into

cells, and of vitality as a chemical property of the molecule. Such

are the questions of the nature of atoms, and the genesis of the

elements as they are now known,— questions on the border of meta-

physics. Let all these be held distinct from the primary law of

the atomic constitution of simple molecules in gaseous bodies, an

essential principle in an exact science. The chemist should have

the comfortable assurance, every day, as he plies his balance of

precision, that the atom-made molecules are there, in their several

ratios of quantity, however many unsettled questions may lie

around about them. Knowledge of molecular structure makes
chemistry a science, nourishing to the reason, giving dominion
over matter, for beneficence to life.

Men Who Make Science.

Every chemical pursuit receives strength from every advance
in the knowledge of the molecule. And to this knowledge, none
the less, every chemical pursuit contributes. The analysis of a
mineral, whether done for economic ends or not, may furnish a

distinct contribution tov^ard atomic valence. The further exam-
ination of steel in the cables of a suspension bridge is liable to

lead to unexpected evidence upon polymeric unions. Rotham-
sted Farm, where ten years is not a long time for the holding of

an experiment, yields to us a classic history of the behavior of

nitrogen, a history from which we correct our theories. The
analysis of butter for its substitutes has done something to set us

right upon the structure of the glycerides. Clinical inspection of

the functions of the living body fain finds a record of molecular

transformations too difBcult for the laboratory. The efforts of

pharmaceutical manufacture stimulate new orders of chemical
combination. The revision of the pharmacopoeia every ten years

points out a humiliating number of scattered errors in the pub-
lished constants on which science depends. The duty of the

engineer, in his scrutiny of the quality of lubricating oils, brings

a more critical inquiry into the laws of molecular movement.
There is not time to mention the many professions and pursuits

of men who contribute toward the principles of chemistry and
hold a share therein. If it be the part of pure science to find the
law of action in nature, it is the part of applied science both to

contribute facts and to put theory to the larger proof. In the
words of one who has placed industry in the greatest of its debts

to philosophic research, W. H. Perkin, "There is no chasm be-

tween pure and applied science, they do not even stand side by
side, but are linked together." So in all branches of chemistry,
whether it be termed applied or not, the best workers are the

most strongly bound as one, in their dependance upon what is

known of the structure of the molecule.

Waiting for Workers.

Studies of structure were never before so inviting. In this di-

rection, and in that, especial opportunities appear. Moreover, the
actual worker here and there breaks into unexpected paths of

1 " The results of molecular physics polQt unmistakably to the atom as a
magnet, In its chemical activities."— A. E. Dolbear, In a personal communica-
tion.

promise. Certainly the sugar group is presenting to the chemist

an open way from simple alcohols on through to the cell sub-

stances of the vegetable world. And nothing anywhere could be

more suggestive than the extremely simple unions of nitrogen

lately discovered. They are likely to elucidate linkings of this

element in great classes of carbon compounds, all significant in

general chemistry. Then certain comparative studies have new
attractions. As halogens have been upon trial side by side with

each other, so, for instance, silicon must be put through its paces

with carbon, and phosphorus with nitrogen. Presently, also, the

limits of molecular mass, in polymers and in unions with water,

are to be nearer approached from the chemical side, as well as

from the side of physics, in that attractive but perplexing border-

ground between affinity and the states of aggregation.

And all for Mankind.

Such is the extent and such the diversity of chemical labor at

present that every man must put limits to the range of his study.

The members of a society or section of chemistry, coming
together to hear each other's researches, are better able, for the

most part, to listen for instruction than for criticism. Still less

prepared for hasty judgment are those who do not come
together in societies at all. Even men of eminent learning must
omit large parts of the subject, if it be permitted to speak of

chemistry as a single subject. These considerations admonish us

to V)e liberal. When metallurgical chemistry cultivates skepti-

cism as to the work upon atomic closed chains, it is a culture not

the most liberal. When a devotee of organic synthesis puts a

low value upon analytic work, he takes a very narrow view of

chemical studies. When the chemist who is in educational service

disparages investigations done in industrial service, he exercises

a pitiful brevity of wisdom.

The pride of pure science is justified in this, that its truth is

for the nurture of man. And the amV>ition of industrial art is

honored in this, its skill gives strength to man. It is the obliga-

tion of science to bring the resources of the earth, its vegetation

and its animal life, into the full service of man, making the

knowledge of creation a rich portion of his inheritance, in mind
and estate, in reason and in conduct, for life present and life to

come. To know creation is to be taught of God.

The Means of Unification.

I have spoken of the century of beginning chemical labor, and
have referred to the divisions and specialties of chemical study.

What can I say of the means of uniting the earlier and later

years of the past, as well as the separated pursuits of the present,

in one mobile working force? Societies of science are among
these means, and it becomes us to magnify their office. For

them, however, all that we can do is worth more than all we
can say. And there are other means, even more effective than

associations. Most necessary of all the means of unification in

science is the use of its literature.

It is by published communications that the worker is enabled to

begin, not where the first investigation began, but where the last

one left off. The enthusiast who lacks the patience to consult

books, presuming to start anew all by himself in science, has

need to get on faster than Antoine L. Lavoisier did when he began,

an associate of the French Academy in 1768. He of immortal
memory, after fifteen eventful years of momentous labor, reached

only such a combustion of hydrogen as makes a very simple class-

experiment at present. But, however early in chemical discovery,

Lavoisier availed himself of contemporaries. They found oxygen,

he learned oxidation : one great man was not enough, in 1774,

both to reveal this element and show what part it takes in the

formation of matter. The honor of Lavoisier is by no means the

less that he used the results of others, it might have been the

more had he given their results a more explicit mention. Men of

the largest original power make the most of the results of other

men. Discoverers do not neglect previous achievement, how-
ever it may appear in biography. The masters of science are

under the limitations of their age. Had Joseph Priestley lived in

the seventeenth century he had not discovered oxygen. Had
August Kekule worked in the period of Berzelius, some other
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man would have set forth the closed chain of carbon combination,

and Kekule, we may be sure, would have done something else to

clarify chemistry. Such being the limitations of the masters,

what contributions can be expected in this age from a worker

who is without the literature of his subject?

The Cure for the Crank.

In many a town some solitary thinker is toiling intensely over

some self-imposed problem, devoting to it such sincerity and

strength as should be of real service, while still he obtains no

recognition. Working without books, unaware of memoirs on

the theme he loves, he tries the task of many with the strength

of one. Such as he sometimes send communications to this asso-

ciation. An earnest worker, his utter isolation is quite enough to

convert him into a crank. To every solitary investigator I should

desire to say, get to a library of your subject, learn how to use its

literature, and possess yourself of what there is on the theme of

your choice, or else determine to give it up altogether. You may
get on very well without college laboratories, you can survive it

if unable to reach the meetings of men of learning, you can do

without the counsel of an authority, but you can hardly be a

contributor in science except you gain the use of its literature.

The Want of Original Memoirs.

First in importance to the investigator are the original memoirs
of previous investigators. The chemical determinations of the

century have been reported by their authors in the periodicals.

The serials of the years, the continuous living repositories of all

chemistry, at once the oldest and the latest of its publications,

these must be accessible to the worker who would add to this

science. A library for research is voluminous, and portions of it

are said to be scarce, nevertheless it ought to be largely supplied.

The laboratory itself is not more important than the library of

science. In the public libraries of our cities, in all colleges now
being established, the original literature of science ought to be

planted. It is a wholesome literature, at once a stimulant and
a corrective of that impulse to discovery that is frequent among
the people of this country. That a good deal of it is in foreign

languages is hardly a disadvantage; there ought to be some ex-

ercise for the modern tongues that even the public high schools

are teaching. That the sets of standard journals are getting out

of print is a somewhat infirm objection. They have no right to

be out of print in these days when they give us twenty pages of

blanket newspaper at breakfast, and offer us Scott's novels in

full for ]e?s than the cost of a day's entertainment. As for the

limited editions of the old sets, until reproduced by new types,

they may be multiplied through photographic methods. When
there is a due demand for the original literature of chemistry, a

demand in accord with the prospective need for its use, the sup-

ply will come, let us believe, more nearly within the means of

those who require it than it now does.

The Indexing of the Literature.

What I have said of the literature of one science can be said, in

the main, of the literature of other sciences. And other things

ought to be said of what is wanted to make the literature of sci-

ence more accessible to consulting readers. A great deal of in-

dexing is wanted. Systematic bibliography, both of previous

and of current literature, would add a third to the productive

power of a large number of workers. It would promote common
acquaintance with the original communications of research, and

a general demand for the serial sets. Topical bibliographies are

of great service. In this regard I desire to ask attention to the

annual reports, in this association for nine years past, of the com-

mittee on Indexing Chemical Literature, as well as to recent

systematic undertakings in geology, and like movements in

zoology and other sciences, also to the Index Medicus, as a

continuous bibliography of current professional literature.

Societies and institutions of science may well act as patrons to

the bibliography of research, the importance of which has been

recognized by the fathers of this association. In 1855, Joseph

Henry, then a past-president of this body, memorialized the

British association for cooperation in bibliography, offering that

aid of the Smithsonian Institution which has so often been af-

forded to publications of special service. The British association

appointed a committee, who reported in 1857, after which the

undertaking was proposed to the Royal Society. The Royal
Society made an appeal to her Majesty's government, and obtained

the necessary stipend. Such was the inception of the Royal So-

ciety Catalogue of scientific papers of this century, in eight quarto

volumes, as issued in 1867 and 1877. Seriously curtailed from
the genei'ous plan of the committee who proposed it, limited to

the single feature of an index of authors, it is nevertheless of

great help in literary search. Before any list of papers, how-
ever, we must place a list of the serials that contain them, as

registered by an active member of this association, an instance of

industry and critical judgment. I refer to the well-known cata-

logue of scientific and technical periodicals, of about five thou-

sand numbers, in jjublication from 1665 to 1883, together with the

catalogue of chemical periodicals by the same author.'

Compilations of Science.

Allied to the much-needed service in bibliography, is the ser-

vice in compilation of the Constants of Nature. In the preface

of his dictionary of solubilities, in 1856, Professor Storer said,

" that chemical science itself might gain many advantages if all

known facts regarding solubility were gathered from their widely-

scattered original sources into one special comprehensive work."

That the time for the philosophical study of solution was near at

hand has been verified by recent extended monographs on this

subject. In like manner, Thomas Carnelley in England, and early

and repeatedly our own Professor Clarke in the United States,"

bringing multitudes of scattered results into co-ordination, have

augmented the powers of chemical service.

What bibliography does for research, theHandworterbuch does

for education, and for technology. It makes science wieldy to

the student, the teacher, and the artisan. The chief dictionaries

of science, those of encyclopedic scope, ought to be provided gen-

erally in public libraries, as well as in the libraries of all high

schools.' The science classes in preparatory schools should make
acquaintance with scientific literature in this form. If scholars

be assigned exercises which compel reference reading, they will

gain a beginning of that accomplishment too often neglected,

even in college, how to use books.

The Laboratory Method.

The library is a necessity of the laboratory. Indeed, there is

much in common between what is called the laboratory method,

and what might be called the library method, in college training.

The educational laboratory was instituted by chemistry, first tak-

ing form under Liebig at Giessen only about fifty years ago. Ex-

perimental study has been adopted in one subject after another,

until now the "laboratory method " is advocated in language and

literature, in philosophy and law. It is to be hoped that chem-

istry will not fall behind in the later applications of " the new
education " in which she took so early a part.

Urgency of the Chemical Task.

The advancement of chemical science is not confined to dis-

covery, nor to education, nor to economic use. All of those in-

terests it should embrace. To disparage one of them is injurious

to the others. Indeed, they ought to have equal support. It

1 Bolton's Catalogue of Sclentlflo and Technical Periodicals (1885 : Smith-

sonian) omits the serials of the societies, as these are the subject of Soudder's

Catalogue of Scientific Serials (1879: Harvard Univ.). On the contrary, Bol-

ton's Catalogue of Chemical Periodicals (1885: N. T. Acad. Sci.) Includes the

publications of societies as well as other serials. Chemical technology is also

represented in the last-named work.

^ The service of compilation of this character is again indicated by this ex-

tract from Clarke's introduction to the first edition of his " Constants '" (1S73)

:

" While engaged upon the study of some interesting points in theoretical

chemistry, the compiler of the following tables had occasion to make frequent

reference to the then existing lists of specific gravities. None of these, how-
ever, were complete enough. ..."

3 The statistics ol school libraries in the United States are very meagre,

the expenditures for them being included with that for apparatus. Forliora-

rles and apparatus of all common schools, both primary and secondary, the

annual expenditure is set at $987,048, which is about seven-tenths ol one per

cent of the total expendlture.for these schools.
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would be idle to inquire into their respective advantages. This

much, however, is evident enough, chemical work is extensive,

and there is immediate want of it.

Various other branches of science are held back by the delay of

chemistry. TMany of the material resources of the world wait

upon its progress. In the century just before us the demands
upon the chemist are to be much greater than they have been.

All the interests of life are calling for better chemical informa-

tion. Men are wanting the truth. The biologist on the one

hand, and the geologist on the other, are shaming us with inter-

rogatories that ought to be answered. Philosophy lingers for the

results of molecular inquiry. Moreover the people are asking

direct questions about the food they are to eat, or not to eat, ask-

ing more in a day than the analyst is able to answer in a month.
The nutritive sources of bodily power are not safe, in the midst

of the reckless activity of commerce, unless a chemical safeguard

be kept, a guard who must the better prepare himself for his

duty.

The Subsistence of Science.

Now if the people at large can but gain a more true estimation

of the bearing of chemical knowledge, and of the extent of the

chemical undertaking, they will more liberally supply the sinews
of thorough-going toil. It must be more widely understood that

achievements of science, such as have already multiplied the
hands of industry, do not come by chances of invention, nor by
surprises of genius. It must be learned of these things that they
come by breadth of study, by patience in experiment, and by the
slow accumulations of numberless workers. And it must be
made to appear that the downright labor of science actually de-
pends upon means of daily subsistence. It must be brought
home to men of affairs, that laboratories of seclusion with deli-

cate apparatus, that libraries such as bring all workers together
in effect, that these really cost something in the same dollars by
which the products of industrial science are measured. Statistics

of chemical industry are often used to give point to the claims of

science. For instance, it can be said that this country, not mak-
ing enough chemical wood-pulp, has paid over a million dollars a
year for its importation; that Great Britain pays twelve mil-
lion dollars a year for artificial fertilizers from without; that
coal tar is no longer counted a by-product, having risen in its

value to a par with coal gas. But these instances, as striking as
numerous others, still tend to divert attention from the more
general service of chemistry as it should be known in all the
economies of civilization.

It is not for me to say what supplies are wanted for the work
of chemists. These wants are stated, in quite definite terms, by
a sufficient number of those who can speak for themselves. But
if my voice could reach those who hold the supplies, I would
plead a most considerate hearing of all chemical requisitions, and
that a strong and generous policy may in all cases prevail in their
behalf.

The Lesson of a Life.

If any event of the year is able to compel the attention of the
world to the interests of research, it must be the notable close of
that life of fifty years of enlarged chemical labor, announced
from Berlin a few months ago. When thirty years of age.
August Wilhelm von Hofmann, a native of Giesseu and a pupil
of Liebig, was called to work in London. Taking hold of the
organic derivatives of ammonia, and presently adopting the new
discoveries of Wurtz, he began those masterly contributions that
appear to have been so many distinct steps toward a chemistry of

nitrosen, such as manufacture and agriculture and medicine
have thriven upon. In 1850 he opened a memoir in the Philo-
sophical Transactions with these words, " the light now begins
to dawn upon the chaos of collected facts." Since that time the
coal-tar industry has risen and matured, medicine has learned to
measure the treatment of disease, and agriculture to estimate the
fertility of the earth. It seems impossible that so late as March
of the present year, he was still sending his papers to the jour-
nals. If we could say something of what he has done, words
would fail to say what he has caused others to do. And yet, let

it be heard in these United States, without such a generous policy

of expenditure for science as gave to Dr. Hofmann his training

in Giessen, or brought him to London in 1848, or built for him
laboratories in Bonn and Berlin, without such provision by the

State, the fruits of his service would have been lost to the

world. Aye, and for want of a like broad and prudent provision

for research with higher education, in this country, other men
of great love for science and great power of investigation every
year fail of their rightful career for the service of mankind.

Endowments for Research.

For the prosecution of research, in the larger questions now
before us, no training within the limitations of human life can
be too broad or too deep. No provision of revenue, so far as of

real use to science, can be too liberal. The truest investigation

is the most prudent expenditure that can be made.
In respect to the support that is wanted for work in science, I

have reason for speaking with confidence. If I go beyond the

subject with which I began I do not go beyond the warrant of

the association. This body has lately defined what its members
may say, by creating a committee to receive endowments for the

support of research.

There are men and women who have been so far rewarded,

that great means of progress are in their hands, to be vigorously

held for the best advantage. Strength is requii-ed to use large

means, as well as to accumulate them. It is inevitable to wealth,

that it shall be put to some sort of use, for without investment it

dies. By scattered investment wealth loses personal force. The
American association, in the conservative interests of learning,

proposes certain effective investments in science. If it be not

given to every plodding worker to be a promoter of discovery,

such at all events is the privilege of wealth, under the authority

of this association. If it be not the good fortune of every inves-

tigator to reach knowledge that is new, there are, every year, in

every section of this body, workers of whom it is clear that they

would reach some discovery of merit, if only the means of work
could be granted them. Whosoever supplies the means fairly

deserves and will receive a share in the results. It is quite with

justice that the name of Elizabeth Thompson, the first of the

patrons, has been associated with some twenty-one modest deter-

minations of merit recognized by this association.

The Association as a Trustee.

" To procure for the labors of scientific men increased facili-

ties" is one of the constitutional objects of this body. It is time

for effectiveness towards this object. The association has estab-

lished its character for sound judgment, for good working organi-

zation, and for representative public interest. It has earned its

responsibility as the American trustee of undertakings in science.

" To give a stronger . . . iuipulse . . . to scientific research "

is another declaration of what we ought to do. To this end
larger endowments are necessary. And it will be strange if some
clear-seeing man or woman does not put ten thousand dollars, or

some multiple of it, into the charge of this body for some search-

ing experimental inquiry now waiting for the material aid. The
committee upon endowment is ready for consultation upon all re-

quired details.

" To give . . . more systematic direction to scientific re-

search " is likewise stated as one of our objects. To this intent

the organization of sections affords opportunities not surpassed.

The discussions upon scientific papers give rise to a concord of

competent opinions as to the direction of immediate work. And
arrangements providing in advance for the discussion of vital

questions, as formally moved at the last meeting, will in one way
or another point out to suitable persons such lines of labor as will

indeed give systematic direction to research.

In Fellowship.

In conclusion I may mention another, the most happy of the

duties of the American association. It is to give the hand of hos-

pitable fellowship to the several societies which year by year gather

with us upon the same ground. Comrades in labor and in re-

freshment, their efforts reinforce us, their faces brighten our
way. May they join us more and more in the companionship
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that sweetens the severity of art. A meeting of good workers is

a remembrance of pleasure, giving its zest to the aims of the

year.

AMERiCVN ASSOCIATION OF STATE WEITHER SER-

VICES.

A CONVENTION of representatives of State weather services was

held in Rochester, N.Y. , on Aug. 15 an^ 16, 1893, in conjunction

with the forty-third meeting of the American Association for the

Advancement of Science. The convention was called to order by

Professor Mark W. Harrington, chief of the Weather Bureau,

who made an address of welcome to the representatives present.

He suggested certain important subjects for discussion, and ap-

pointed committees on permanent organization, programme, etc.

A permanent organization was effected, and the following

officers were elected: President. Major H. H. C. Dun woody; first

vice-president, B. S. Pague of Oregon; second vice-president,

G. M. Chappel of Iowa; secretary, R. E. Kerkam, chief of State

Weather Service Division, Weather Bureau; and treasurer, W. L.

Moore of Wisconson.

The title, American Association of State Weather Services, was
adopted by the convention, and it was decided to hold annual con-

ventions in future at the same time and place as those of the

American Association for the Advancement of Science.

The following representatives were in attendance: The U. S.

Department of Agriculture, Weather Bureau, being represented

by Professor Mark W. Harrington, chief; Major H. H. C. Dun-
woody, forecast official ; Mr. R. E. Kerkam, chief of State Weather
Service Division; Mr. N. B. Conger, inspector; and Mr. P. J.

Randolph, stenographer; F. H. Clarke, Arkansas; J. A. Barwick,

California; John Craig, Illinois; C. F. R. Wappenhans, Indiana;

G. M. Chappel, Iowa; Frank Burke, Kentucky; E. A. Evans,

Michigan; 6. A. Lovelend, Nebraska; J. Warren Smith, New
England; E. W. McGann, New Jersey; R. M. Hardinge and W.
O. Kerr, New York; C. M. Strong, Ohio; B. S. Pague, Oregon;

H. L. Ball, Pennsylvania; S. W. Glenn, South Dakota; G. N.
Salisbury, Utah; J. N. Ryker, Virginia; and W. L. Moore, Wis-

consin.

Many of the representatives who were unable to be present at

the convention forwarded papers giving their views on various

subjects of interest to be discussed.

The subject of instrument-shelters and a uniform manner of

their exposure was debated, and it was the concensus of opinion

that a uniform pattern of shelter should be adopted for use

throughout the entire country. The subject was referred to a

committee consisting of Messrs Smith, Moore, and Pague, with

instructions to report as to the most suitable shelter and manner
of exposure to be generally adopted by State weather services.

On the subject of whether the voluntary observers should be

supplied with self-registering maximum and minimvim thermom-
eters, the prevailing opinion was that such instruments should be

issued and used in determining temperature means and averages,

wherever and whenever practicable. The old method of making
readings at 7 a.m., 3 p.m., and 9 p.m. of the dry thermometer

shall be continued whenever desired, but the means should be

deduced from the self-registering thermometers where such in-

struments are in use. V
As to the adoption of a form to cover the needs of a great ma-

jority of the voluntary observers who are supplied with dry or

maximum and minimum thermometers and rain-gauges, it was

decided to adopt a form which was suggested by the secretary, so

arranged as to admit of making three or four copies, atone writing,

by means of the indelible carbon process, thus saving the observers

the copying of the form at the end of the month ; the object of

this arrangement being to give a copy of the monthly report to the

oflSce of the chief of the Weather Bureau, one to the otSce of the

director of the State service, and one to be retained by the ob-

server, and also to make such additional copies as he may desire

to furnish to the local press, etc.

The forecasting of thunder-storms was the fourth subject dis-

cussed, and an interesting paper on this topic was read by the

Wisconsin representative.

The proposition to print the weekly, monthly, and annual re-

ports of the State weather services in a uniform manner was freely

discussed. The desirability of uniform reports was generallj'

admitted, but it was thought impracticable at this time to take

any action in the matter, as a number of States have appro-

priated funds for printing reports according to definite size and
style.

The discussion of the question of the best methods of signaling

weather forecasts by display-men covered a wide range. The flag,

the whistle, the semaphore, and the sphere, bomb, and flash-light

systems were freely discusse'l, and an inleresting paper was pre-

sented by the New England representative on the system of spheri-

cal bodies hoist<fd on a staff. This subject was referred to a com-
mittee composed of Messrs. Conger, Glenn, and Kerkam, for report

at the earliest practicable date.

On the subject of inspection of voluntary observers' stations the

decision <ivas that each voluntary station should be inspected at

least once each year, to keep up the interest of the voluntary ob-

servers and to enable the directors of State services to become
thoroughly familiar with each station and its surroundings. It

was reoom mended by the association that sufficient leave of absence

be granted the Weather Bureau representative at each State ser-

vice centre to enable him to make a tour of inspection.

Relative to the subject— the relations of State weather services

to agricultural colleges a,nd experiment stations— it was decided

that, owing to the lack of telegraphic facilities and other means

of disseminating weather information, it would not be practicable

generally to have the central stations of the State weather ser-

vices at such colleges or stations, but that a very close co-opera-

tion would be desirable.

The subject of an exhibit at the World's Fair was the last gen-

eral subject discussed. It was decided that each State service

should have its exhibit in the building set apart for the use of the

State, and not to have the exhibits collected in the building for

the use of the United States Weather Bureau.

Mr. E, T. Turner of New York and Mr. E. H. Nimmo of Michi-

gan were elected to active membership in the association, and the

following honorary members were also elected : E. F. Smith,

California; Professor R. Ellsworth Call. Iowa; Charles C. Nauck,

Arkansas; Professor William H. Niles, Massachusetts; G. H.

Whitcher, New England; H G. Reynolds, Michigan; H. F. Alcia-

tore, Oregon; Major Richard V. Gaines, Virginia; Professor A. L,

McRae, Missoiu-i; C. F. Schneider, Michigan; Professor Louis

McLouth. South Dakota ; and all active voluntary observers of the

United States Weather Bureau.

NOTES AND NEWS.

Mr. Theodob Geap of Vienna has in his possession a remark-

able treasure in the shape of fragments of the Bible recently

found in Egypt. They consist of a portion of Zechariab, chap-

ters iv-xiv., in the shape of a papyrus book in a fair state of

preservation. The fragment is that of a Greek translation, and

from the shape of the letters the MS. would appear to belong to

the fourth century, making it the oldest Bible MS. thus far dis-

covered. The same papyrus also contains fragments of Malachi.

— The current numbor of the Zeitsehrift der Deutschen Morgen-

Uindischen Gesellschaft contains an article of the highest import-

ance by the distinguished Egyptologist, Dr. Adolf Erman. He
discusses in a most cautious way the supposed relationship of the

Egyptian with the Semitic languages. A careful examination of

the consonants and vowels, the accent, the pronominal suffixes,

the pronouns, and the demonstratives, the nouns, adjectives,

numerals, and verbs, as well as of the syntax, leads to the con-

clusion that on the grammatical side there is sufficient evidence

to warrant the assertion of a relationship between Egyptian and

Semitic. An examination of the vocabularies shows only a com-

paratively small number of words which are identical, but this

number will probably be increased when the laws of phonetic

change come to be better understood. The conclusions of Profes-

sor Erman, if accepted, will be epoch-making, since they will es-

tablish the identity of the culture of the Nile and Mesopotamian

valleys,
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CREMATION OF CHOLERA CORPSES.

BY ALBERT S. ASHMEAD, M.D., LATE FOREIGN MEDICAL DIRECTOR OF

TOKIO HOSPITAL, TOKIO, JAPAN.

Japan has almost everything, or believes that it has almost

everything, to learn from us; but there are a few things

which it would be wise for us to consent to learn from Japan.

The Japanese, a prey from time to time, like all Oriental

countries, to cholera epidemics, and, having the cholera

always with them endemically, have early found out that

the cholera corpses should be burned.

There are in the city of Tokio six crematories. They are

not only destined to the incineration of cholera corpses; for

cremation is imposed as a religious duty by a number of

Buddhist sects. In the oldest cemetery in Japan, that of

Koya-san, near the great waterfalls in Wakayama-Ken,
700 English miles south of Tokio, cremation has been prac-

tised, as is generally believed, as a religious rite these 1200

years.

Naturally, the rite of incineration had no difficulty in that

country in passing from the religious conception to a sani-

tary application. The first sanitary cremation edict was
issued by the government in 1718, during an epidemic which
seems to have been very destructive. Japanese documents
speak of that period with trembling awe; 80,000 a month
died in the city of Yedo; undertakers could uot make coffins

fast enough : grave-yards were all filled up. The Japanese
are singularly struck by the idea that the men who worked
at the cremation furnaces after sunset were themselves

changed into smoke before sunrise, and that the tomb stone

cutters of a day found (horribile visu .') their own names
carved on the morrow's tombstones ! Finally the priests of

all the sects united in asking for a general application of the

cremation rite; ashes alone, they said, should be buried; at

every burial-ground mountains of casks discouraged the

diligence of the grave-digger; a multitude of corpses (the

Japanese documents have the simplicity to add that they
were mostly poor persons) remained unburied for weeks.

The Japanese have long believed that this was a cholera epi-

demic, the first that ravaged ih^ fertile siveet-flag plain; but

that is a delusion. Cholera paid them its first visit more
than a hundred years later. It was then that the i-eligious

character departed once for all from the cremation rite; for

the government, seeing that the fire was too slow, ordered

the bodies, wrapt in mats and quick-lime, to.be sunk into the

sea; cremation ever after was only a sanitary operation.

In the past thirteen years there have been 456,080 reported

cholera patients in the Empire; of these .303,466 died, that is,

66|- per cent. Every one of these corpses has been burned.

Under police regulations, in the city of Tokio, there may be

eight public crematories (of course, this has nothing to do

with the private establishment of each Buddhist burial-

place), placed outside of the city-limits. The law requires

that they shall be constructed of brick and large enough to

burn at least twenty-five corpses at a time. Each furnace

must have a chimney over thirty feet high. Each crema-

tory is expected to have a separate furnace for burning dis-

charges, and a separate disinfecting room. This furnace is

to be of brick and capable of incinerating at least twenty-five

casks (bushels) at a time; its chimney must be thirty feet

high. The law requires further that the disinfecting com-
partment shall be divided into two spaces, one a bath-room,

not for the corpses, of course, but for persons suspected of

harboring the disease; the other a fumigating place. Crema-

tion can only be performed from sunset to suurise; the

corpses are not stripped of their clothing, and are one and

all accompanied by their burial certificate.

In the Buddhist cemeteries cremation is thus performed.

The corpse is brought in a square wooden box or barrel (the

regular Japanese coffin) in a sitting position, according to

the national custom. A hole in the ground with sloping

sides awaits it, at the bottom of which are two stones, up-

right and parallel; across the top of these stones fire- wood
and charcoal are piled. Around the corpse, placed upon the

pile, a circular wall is built up, formed of rice-straw and

chaff, perhaps to a height of five or six feet, and the wall

itself is wrapped in wet matting, which during the whole

operation is continually moistened. The fire is kept up

during twelve hours, after which the ashes and bones are

picked up with chop sticks by the oldest represeutative of the

family, enclosed in a funeral urn, and buried after seven

days of various religious obseKvances.

It is most regrettable that cremation has not with us that

religious origin which recommended it first to the Japanese.

Reason and good sense have never proved such strong

foundations; otherwise the advisability of the cremation of

cholera corpses would have occurred to us long ago. It is

useless to object that these precautions do not preserve Japan
from cholera epidemics. The disease is kept up there by
causes which cannot be reached by cremation. The houses

are built in unhealthy places, they are squalid and in every

way insalubrious; the water is wretched, infected by im-

purities dropping from ill-kept closets. There would be no
end, if we tried to enumerate all the causes of disease, which

render the wisest precautions useless. None of these causes

exists in our western countries, and the cremation of cholera

corpses would have yielded its whole sanitary benefit. If

we burned our corpses, the bacillus would be destroyed effec-

tively; in Japan, the dejections of the living, contaminating

the well-water, the system of promiscuous public bathing,

etc., keep it alive in spite of the cremation.

When the cholera, some years back, made its appearance,

not in New York, indeed, but in its harbor,— that is, in the

quarantine station,— having been brought by an Italian
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immigrant ship, the dead were buried on Staten Island at the

quarantine buryiag-grounds. If we were as ready to profit

by past observation as we ought to be, cremation would have

been introduced then and there. For in 1866, when some

cholera immigrants had been buried on Wai'd's Island, an epi-

demic started almost immediately in the part of the city

nearest to that burial-ground; there, in 93d Street and 3d

Avenue, the first case occurred. This was certainly a fact

to be taken into serious consideration. No man interested

in the health of his fellows will be content to say that this

was only chance. And if it is more than chance, why then

has it never been proposed to prevent the propagation of the

disease by fire, as other peoples have long been accustomed

to do?

There are four rules, by observing which we can absolutely

prevent cholera from setting foot on this continent: —

-

1. Let the drinking-water be perfectly isolated; that is,

keep the cholera germs from the drinking-water.

2. Let the foeces and other discharges be disinfected with

quick-lime or common white-wash. This is, by the way,

what Professor Koch recommended to the Central Sanitary

Board of Japan.

3. Let the clothing be disinfected with dry heat, 100"^ C,
and afterwards with steam.

4. Finally, let the cholera corpse be cremated instead of

buried.

4 King Street, New Yoi-k.

ACORN-EATING BIRDS.

BY MORRIS GIBBS, M.D.

In Michigan there are, to my knowledge, six species of birds

which feed on acorns. Of these, the passenger-pigeon and mourn-
ing-dove swallow the acorn entire, with its shell intact, only re-

moving the cup or rough outside covering. The white-bellied

nut-hatch occasionally hoards the acorns away, and only draws
on its store after some months, and when the firm shelly cover-

ing readily gives away to its sharp, prying bill. The other three

are the well-known blue-jay, common crow-blacUbird, and red-

headed woodpecker. The methods employed by these birds in

opening an acorn are so entirely different, that a description may
not be uninteresting to youi- readers.

Kalamazoo City is nestled in a valley which was once nearly

filled with oak trees, and large numbers of the burr-oak, Quercus

macrocarpa, are still standing. The acorns of these trees, some-

times called over-cup or mossy-cup, are nearly ripe and are now
falling, and the birds which feed on them gather to satisfy their

love for the nutritious kernels. So far as I am able to learn, the

birds, except in rare instances, do not pick the acorns from the

tree, but have to content themselves with the fallen fruit. Occa-

sionally one sees a bii-d attempting to pick an acorn, but it is

rarely a success, as the twigs are small and do not accommodate
the swaying bird well, and, moreover, at this season of the year,

many acorns are still strongly attached.

The redhead, deigning to descend to the ground, seizes an
acorn, and flying with it in its bill to a spot where there is a small

cavity in the dead portion of a trunk, or to a crevice in the bark,

immediately begins to hammer it with its sharp-pointed bill. In

a couple of strokes it has removed the outer shell or cup, and at

once attacks the still green-colored shell which directly surrounds

the meat. The inside, or shell proper, quickly gives way, usually

nearly in halves, and the woodpecker enjoys the kernel. The red-

head rarely comes into the city, and is never here continuously, but

at this season he is quite often seen and heard, and I have thought

that the acorns brought him. The woodpeckers are as nearly

strict insect-feeders as any birds we have, unless an exception

is made of the swifts and swallows, yet here is an instance

of a varied diet. However, the red-head is quickly satisfied in

the acorn line, and soon begins circling the trunk, or more often

limbs, for his legitimate food.

The blackbird confines himself to the ground in his efforts for

acorn meats, and I have yet to see him in a tree with one. Walk-
ing up sedately to an acorn, and making no effort to seize or con-

fine it, it strikes savagely and almost aimlessly. Its bill frequently

glances, and the splintered shell dances about, until at last a huge
piece of the kernel is dragged out, after which the bird leaves for

other quarters or begins on another acorn.

The jay swoops down with flaunting blue wings, and, seizing

the largest acorn on the ground, flies to the nearest convenient

limb or onto the decayed ridge-board of an adjacent building.

There, firmly pressing the nut between his big, black feet, he
hammers away with a vengeance, and quickly tears off nearly

half of the shell, after which it proceeds to pick out the meat in

small bits. The cup is often left nearly perfect, the jay never

making an effort to secure the nut entire, which he could easily

do.

Walking under the oaks, one can readily tell whether the wood-
peckers, blackbirds, or jays have been at work among the acorns,

by the appearance of the mutilated shell-remains lying about.

Kalamazoo, MIcliigan.

LETTERS TO THE EDITOR.

,** Correspondents are requested to be as brief as possible. The utriter's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his

communication loill be furnished free to any correspondent.
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of the journal.

The Intelligence of a Horse.

Can a horse reason, or does he act solely from instinct? Many
believe that he has reason and intelligence; others attribute all his

acts to instinct. As a help to elucidate this question, I wish to

present the readers of Science the following statement of facts

based on long and close observation.

I have a horse, now nineteen years old, that I have owned thir-

teen years, I have used him all this time almost every day, har-

nessed to a buggy, in going back and forth to my office. He is

'very gentle, good-natured, and kind, and has never shown any

vices. Soon after I commenced using him, I noticed that on Sun-

days, whenever I drove him down-town, he strongly insisted, by

pulling on the lines, on going to the church where I had been in the

habit of attending, I watched this disposition constantly after

that, and on every Sunday since, when driven out, he has con-

tinued to do the same thing, and, if left to his own will, invariably

goes to the church and stops, I thought it possible that he was

guided by the ringing of the church bells, and tested him by

driving him down-town at all hours of the day, before and after

the ringing of the bells; but the result was the same. He invaria-

bly insisted on going to church on that day, no matter how often

I drove him down-town. My office is one block west and one

north of the church, and a half mile west of my residence. In

going to church I usually turn south one block east of the office,

but sometimes go around by the office, where I usually drive him

every morning and afternoon. In going to my office he never

offers to go to the church except on Sunday, but on that day he

invariably begins to turn south to the street leading to the church,

from fifty to a hundred feet before reaching the crossing, and, if

not checked, turns into the street and hurries to the church. He
has kept this up for at least twelve years. He never does this on

any other day than Sunday. In bad weather or in good weather

it is the same, although at the office much of the time be has had

stable protection from bad weather. On week-days he often in-

sists on going to the stable in bad weather; but on Sunday, even

when I compel him to go by the way of the stable, he pulls over

to the opposite side of the street, and hurries on to the church,

if permitted, though he may have to stand out in the cold, rain,

or snow.

Sometimes, from one cause or another, he has not been taken

away from home from one to four weeks, and I supposed that he

would lose the run of time, or at least show some hesitation and

uncertainty ; but not so. On the first Sunday after I drove him out,

he insisted, as before, on going to church. He never offers to go
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there any other day of the week, though the church bells are rung

and numerous services are held nearly every day.

If on Sunday I go to the post-office, which is on the north-west

corner of the street-crossing, where we usually turn south to the

church, instead of going from there direct to the office as on other

days, he tm-ns to the south and goes to the church. He never

willingly goes to the post-office on Sunday, but always stops there

on week-days of his own accord, if permitted. Many times I have

taken other streets on Sunday and approached the church from

other directions; but in all cases, when left tree, he invariably

takes the first street leading to the church. I have experimented

with him very largely in this respect, vcitli a view to learning

how he keeps the run of time, but am unable to satisfactorily

account for it. I have also observed and experimented with him
in a great many other ways, and have taught him to know the

meaning of many words.

When alarmed at anything, he looks back to me with a fright-

ened look, as much as to say, " Will it harm me?" On my say-

ing to him, " All right, go on," he moves on. If much frightened,

he will repeatedly look back for assurance from me.

He knows the meaning of many words, such as office, post-

office, school-house, mill, farm, cemetery, church, apple, corn,

grass, water, and many others. The fact that he knows the mean-

ing of these words, or at least attaches a meaning to them, I have

tested many times in many ways, the relation of which would
make this paper too long. When his corn is about used up, if I

speak of it to him and say, " Deck, your corn is out; you must go

to the mill," even before starting from home, he turns in at the

mill as I go by, and goes up to the ofiice door where I have been in

the habit of ordering his food. Sometimes I have forgotten it by

the time I come opposite the mill, and would have gone by; but

he has not forgotten it. and turns in. If I say to him, " Do you
want an apple?" of which he is very fond, he puts on the most
wistful look and does all in his power to say that he does ; and if

the apple is not produced at once, he begins to explore my pockets

and clothing with his nose in search of an apple suspected to be

concealed about my person. If I say to him, "Do you want
grass ? " he at once shows that he expects to be turned out upon
pasture.

He also knows a number of people by name and where they

reside ; and if told to stop at the residence of one of them, naming
him, he will do so, without any guiding.

These are only a few of the many evidences of his intelligence.

Hundreds of examples inight be given showing his knowledge and
intelligence, and that he gives very close attention to and under-
stands what is said to him.

Do not these facts strongly indicate that the horse has more
than mere instinct, that he reasons; that out of the store-house of

his knowledge and experience he forms conclusions, thoughts,

purposes, and plans? He understands certain symbols, such as

words ; he keeps the run of time and knows uniformly when Sun-
day comes, for he has not made a mistake in this respect for more
than twelve years past; he uses many and diverse means for

making his wants known.
Instinct is supposed to imply inherited knowledge of objects

and relations in respect to which it is exercised, and will usually,

if not always, operate where there is no experience to guide. But
this horse's knowledge, in these respects, has not been inherited,

but is acquired. He never was at this church till he was six

years old. His mother was probably never there. In instinct

there is no necessary knowledge of means and ends implied,

though such knowledge may be present, but instinct is always
manifested in like manner by all individuals of the same species,

under like circumstances, which is certainly not true in this case.

Hence I infer that this horse does I'eason; that he has a high
degree of intelligence, even much more than he is able to make
us understand and appreciate.

But does the fact of his observing Sunday imply a moral
sense ? Why does he seek to go to the church on that day ? It

has been said that animals do reasonable things without having
the gift of reason; that they do things involving distant foresight

without having any knowledge of the future ; that they work for

that which is to be without seeing or feelingj.anything beyond

what is ; that they enjoy, but do not understand ; that reason works
upon and through them, but is not in them. The facts that I

have related and observed make me greatly doubt many of these

statements. I find it hard to sharply define the limits between
instinct and reason. The facts that I have related indicate rea-

son, intelligence, motives, and the formulation of plans, methods,
and schemes for carrying out preconceived purposes. Some of

the acts, at least, indicate pure reason based upon former and re-

membered sensations, perceptions, and knowledge, and the purpose
to gratify merely mental desires.

What motive does this horse have for going to church every
Sunday, even at a sacrifice sometimes? It is not for rest, it is not

shelter, it is not feed, it is not company, it is not to gratify any
merely physical want, for all these things he has elsewhere every

day. Is it not purely an intellectual or moral want that he seeks

to gratify? He stands near the church door, hears much of the

exercises, especially the singing, and will remain, almost without
motion, whether tied or not, till the services are over, and I am
ready to go home. But it cannot be for the mere speaking and
singing that he hears there, for he often hears speaking, singing,

concerts, the Salvation Army, and music of various kinds while

he stands tied at the office on the public square; but none of these

take the place of his church-going.

These facts I have given as tending to illustrate and explain

animal intelligence. I have given only such as I have verified

many times. T. B. Redding.
Newcastle, Ind., Aug. 2'2.

The English Sparrow and our Native Biids.

I AM obliged to send a different report regarding the influence

of the English sparrow on the presence of native wild birds in a

country village.

In 1874-5 there were not more than one or two pairs of these

foreigners in the village of Fort Edward. In less than ten years

they numbered hundreds, and long since seemed to have reached

the limit of the winter-food capacity of the district, being dis-

tributed among the farmers' barns as well as in the village.

Before their arrival the chipping sparrow was plentiful ; now it

is seldom seen. The song-sparrow nested frequently; I have not

seen them in the village as residents for several years. Catbirds

were not infrequent; now they come in the early spring for a few-

days, then disappear, though thickets on the riVer-bank near the

town are especially favorable. Summer yellow-birds built often

in the low trees ; I have not seen a single resident this summer.
Wilson's thrush also was an occasional resident; none have been

here for four or five years. The vireo used to build and sing in

the elms and apple-trees; theyare very rare indeed now. The
wood-phoebes, though their early morning song is still heard, are

few in number where they were once abundant. The robin is

almost the sole bird, in so far as I have observed, that holds his

own regardless. I will except also the black martin, or house

martin, who manages to turn out about four-fifths of the spar-

rows. The other fifth so blockade the entrance to the holes with

their nests that the martin is effectually shut out. Bluebirds too

have left us, they are too weak, and too refined in their tastes to

long live neighbors to such low-lived little beasts as the filth-lov-

ing, quarrelsome, meddlesome sparrows.

I have a box in my garden which the sparrows do not dare to

occupy, for they know me. But the bluebirds, who formerly

nested there, come occasionally in the spring, have a tilt or two

in the trees with the sparrows, then leave in disgust. Probably

no native wild bird begins to have the mental development and

quick wit possessed by the English sparrow. But all his wit runs

to saving his precious self from danger and from exertion ; hence

he will, withoutdoubt, persist. See, for example, how little strength

he uses in avoiding danger. He just gets beyond range of whip

or stone, and sits and calmly looks you over. He avoids poison

with as much foresight as you could, and will starve rather than

eat suspected food. He rolls in mud and dirt, oblivious of all

else, just for the fun of having a lively squabble with some fellow,

and when it is over is pecking about in the next ten seconds as if

nothing had happened.
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A half-dozen, or dozen, males chase down a female, roll her in

the dust or mud, as the case may be, and, despite the frantic

fighting back, pull her tail, peck her wings, pinch her with their

claws, and when the tormenters are tired out. and she panting

with exhaustion, the whole party adjourn to a convenient heap

of dung, and, in less time than it is spoken, the joke seems for-

gotten.

They drive away birds larger and more courageous than them-

selves, if they are perching birds, by following at their heels, and

doubtless also making uncomplimentary remarks. Watch the

arrival of the first robin, and see the three or four hoodlums follow

him from tree to tree for the first week after his coming. Not one

dares touch him, but they make his life miserable.

The song sparrow, though he will vanquish the Englishman

every time, soon tires of being tagged from bush to tree, and
leaves in disgust. The same is true of the catbird, and to some
extent of the oriole, which is also less common by half. I have

seen them pull a "chippy's" nest to pieces during the owner's

absence out of pure mischief, and I i>resume they do the same to

the nests of other birds.

It is difHcult to see what there is to recommend the little villain,

and the man who introduced him should be classed with the man
who introduced rabbits into Australia. X.

Port Edward, Aug. 22.

Celestial Photomicrography.

Stellar photography has advanced enough to justify the hope
that, by the next opposition of Mars, some means of scrutinizing

his landscape more closely may be found. If microphotography

and its associated science, photomicrography, are pushed on
parallel lines with stellar photography by co-operating specialists

who can appreciate the requirements in both fields, something
valuable may result.

The possibility of an Atlantic cable was laughed at by good
electricians, and astronomers despair of overcoming the difficul-

ties presented by diffraction, irradiation, chromatic and atmos-

pheric blurrings, and light absorption; but these matters have
been conquered in many respects in telescopy and general photog-

raphy.

Materials that will afford the densest homogeneity of surface

should be sought for, upon which the photographs can be taken,

to be later scrutinized with microscopic lenses. It may be possi-

ble to arrange a battery of microscopes to take enlarged camera-
lucida photographs, which in turn may be enlarged by "solar

prints;" and if surfaces can be invented or discovered smooth
and continuous enough to admit of these successive enlarge-

ments without breaking up the details, we may possibly capture

the Martial men in the act of filling Schiaparelli's canals, and
other ivise observe what their estimated five million years of sen-

iority over us affords thera. S. V. Clevenger.
Chicago, Aug. 21.

As to the " Extinction " of the American Horse.

In 1881, in the Kansas City Review, E. L. Berthoud pointed

out the fact that, in maps drawn up by Sebastian Cabot (who went
in 1527 to the east coast of South America) to show his discoveries,

at the head of La Plata, with figures of other animals he gives

that of the horse.

This fact, as thus put on such indubitable record, is accepted

by scientists, including Heilprin, Wilckins, and Flower. The
latter, in his manual on "The Horse "(1891), says: "The usual state-

ment as to the complete extinction of the horse in America is thus

qualified, as there is a possibility of the animals having still ex-

isted, in a wild state, in some parts of the continent remote from
that which was first visited by the Spaniards, where they were

certainly unknown. It has been suggested that the horses which
were found by Cabot in La Plata in 1530 cannot, have been intro-

duced."'

The above is surely of great interest, and is worthy of repetition.

The writer has come across two statements, which, taken in con-

nection with the above, appear to be even more important and

significant, and may profitably be given wider prominence. As
they are not generally known, they are given for the purpose of

their receiving the attention that they seem to deserve.

In the volumeof the Naturalist's Library, entitled "The Horse,"

by Major Hamilton-Smith, published in London in 1841, appears

the following: "Several recent travellers in the northern portion

of that continent [America] question the race of horses now ,«o

abundant bein.g imported subsequent to the discovery by Colum-
bus" (p. 147).

In "The History and Delineation of the Horse," by the noted

authority, John Lawrence, published in London, 1809, the follow-

ing sentence occurs: " The non-existence of the horse in America,

previous to its discovery by Europeans, has, however, been dis-

puted; but I recollect not by whom, or upon what ground" (p.

7). ROBT. C. AULD.

Some Notes on The Rochester Meeting.

"Where did the scientists come from? The first four hundred

names on the register show their geographical distribution as fol-

lows, by States: New York, 119; Washington, D.C., 44; Ohio, 35;

Pennsylvania, 24; Massachusetts. 22; Indiana, 19; Illinois, 18;

Canada, 17; Connecticut, 13; Michigan, 11; Wisconsin, 10; Iowa,

10; New Jersey, 9; Missouri, 7; Maryland, 4; Kentucky, 4; Ten-

nessee, 4 ; Alabama, 4 ; Maine, 3 ; Vermont, 3 ; California, 3 ; New
Hampshire, Rhode Island, Minnesota, Georgia, and Florida, each

2; Vu-ginia, West Virginia, North Carolina, Mississippi, Louisiana,

and Texas, each 1.

More than one-fourth of the whole number came from New York

State. Of the 119 from the State, 82 were from New York City

and Brooklyn, 24 from Rochester, and 18 from Ithaca. Washing-

ton, D.C., furnished 44, the largest number from any one city.

The whole of New England sent oaly 45, although it has until

recently been considered the scientific headquarters of the coun-

try, and is more thickly dotted with colleges than any other sec-

tion. Cornell University was more largely represented than any

other University, while Princeton was not represented at all ; the

New Jersey delegation coming chiefly from Rutgers and Stevens.

The central western States showed up handsomely, and twelve

southern States sent from one to four men each; while from the

States and Territories west of the Missouri River there was no

representation at all, except three from California.

Geographically, therefore, the scientists who attended the meet-

ing are not evenly distributed. New York State sent far more

than its quota, even after deducting the attendance from Rochester,

the place of meeting. In proportion to its population, Ohio sent

twice as many as Pennsylvania, although its average distance from

Rochester is greater.

The programme for the third day of the meeting (Friday) con-

tained a list of 146 members that had been elected since the Wash-

ington meeting, with symbols expressing their affiliations with the

different sections. The majority of these new members specified

their intention of joining one section only, but many named two

sections, and some three. Twelve members did not specify any

section. The following shows the apportionment of these new
membere among the sections :

—
Section A, Mathematics and Astronomy, 14

" B, Physics, 15

" C, Chemistry, 21

" D, Mechanical Science and Engineering, 5

" E, Geology and Geography, 21

" F, Biology, 42

" H, Anthropology, 21

" I, Economic Science and Statistics, 23

Totals, including duplications, 162

The several branches of science are therefore far- from being

equally represented in the new membership. The branch of me-
chanical and engineering science, which in the country at large is

developing by leaps and bounds, sends to the association only one-

fourth as many members as chemistry and one-eighth as many as

biology. The latter sends more new members than the three ap-
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plied sciences, chemistry, physics, and mechanical science, put

together. Geology, geography, biology, and anthropology furnish

more than half of all the new members.

In the reading of papers before the sections, the same want of

proportion was shown. Section F, biology, held sessions on both

Thursday and Friday, morning and afternoon ; and 32 papers were

listed for those two days. Section T, economic science and statis-

tics, held a session on Thursday afternoon only, and none on

Friday, and only 4 papers were listed, and of these the only paper

that was statistical was a five minute paper on Statistics of -the

Salvation Army ! The Section of Biology, in fact, is so over-

crowded with papers and discussions that it was decided to split

it into two sections, F, Zoology, and G, Botany; while a proposi-

tion was made, although not entertained, to consolidate sections

D and I into one section.

At the recent meeting of the British Association, it is reported

that there were 2,500 members in attendance. At the Rochester

meeting there were less than 500.

From the abore facts, it appears that the American Association

is not a fairly representative body of American scientific men.

In it the physical sciences are dwarfed by the natural sciences.

The reason for this is undoubtedly because the applied scientists,

and especially those in the department of mechanical science, have

so many societies of their own that they are diverted from and
lose their interest in the American Association. In engineering

there are four large national societies, the civil, the mechanical,

the mining, and the electrical, besides numerous local societies,

aggregating a membership of probably 5,000 persons, not counting

duplications of those who belong to two or more societies. The
small attendance at the section of economic science is probably

due to the superior attractions offered by the American Social Sci-

ence Association. The recent reorganization of the American
Chemical Society with its branches will be very apt to diminish

the interest of chemists in section C.

These facts are worthy of consideration by those interested in

the future of the Association. William Kent.
New York, Aug. 29.

BOOK-REVIEWS.

Report of the United States Board on Geographic Names. Ex.

Doc. No. 16, House of Representatives, 52d Congress. Wash-
ington, Government.

The necessity of bringing about a uniform usage and spelling

of geographic names throughout the executive departments of the

government has led to tbe creation of a board representing the

Departments of State, War, Treasury, Navy, and Post OfiSce, the

Coast and Geodetic Survey, the Geological Survey, and the

Smithsonian Institution, who serve without pay and can offi-

cially say in many cases what names shall be used. Names in

our country have not been bestowed by any formal authority,

except the more important ones of States, counties, and munici-

palities. The early explorers would employ aboriginal designa-

tions or others of little import ; their successors often proposed

others; a mountain range would receive different names from
different sides of approach. Post-offices and railroad stations

may not conform to the local names of the enclosing townships,

or else very familiar terms have been excessively multiplied. The
modes of spelling vary from time to time. To meet the various

necessities, the Board adopted the following rules in case the

local usage is divided: 1, Avoidance of the possessive form of

names; 2, the di'opping of the final "h" in the termination
" burgh;" 3, the abbreviation of "borough" is "boro:" 4, the

Websterian spelling of "center;" 5, the discontinuance of hy-

phens in connecting parts of names; 6, the omission, whenever
practicable, of the letters " C. H." (court house) after the names
of county seats; 7, the simplification of names consisting of more
than one word by their combination into one word; 8, the avoid-

ance of the use of diacritic characters; 9, the dropping of the

words " city " and " town "' as parts of names.
As to the employment of foreign words, the Board recommend

that our charts for the use of the navy adopt the local names in

the language of the several countries, and for home use the Angli-

cised forms. About 2.000 names have already been passed upon,
of which a list is printed as an appendix to the report. Another
appendix presents a list of all the counties in the United States.

It is easy to see that this Board is doing great service for the

improvement of geographic nomenclature. Unfortunately, it

cannot have power to compel the adoption of the sensible names
proposed for the new States recently added to our galaxy and re-

jected by Congress, nor can it persuade people to use good sense

after controversies have been inaugurated. The world is, how-
ever, improving, and the very objectionable names are every-

where ridiculed.

The Naturalist in La Plata. By W. H. Hudson. London,
Chapman & Hall. 111. 896 p.

The universal interest now taken by all classes in scientific

matters has of late years given rise to a new class of books of

travel. The celebrated "Voyage of a Naturalist," by Darwin, or

perhaps more properly the " Wanderings in South America," by
Waterton, formed the starting-point for a series which includes

such books as " Travels in Peru," by von Tschudi; "Travels on
the Amazon" and " Malay Archipelago," by Wallace; "Natu-
ralist on the Amazons," by Bates; "Naturalist in Nicaragua,"

by Belt; " Two Years in the Jungle," by Hornaday ; "Life in the

East Indies," by Forbes, and many others of similar title and char-

acter. The existence and popularity of these books is evidence of

the interest they have excited in the public mind ; and in view of

the good influence they exert there cannot be too many of them.

The "Natural History of Selborne," although limited in its scope

to a single parish in England, is an example of the multitude of

objects which can be made interesting to all classes of readers, and
it is perhaps not too much to say that there is scarcely a section

of our own country about which an equally interesting book could

not be written. The fact is that the objects to be studied in nature

are inexhaustible. They exist in earth, in sky ; in air, in water

;

in lane, in tree, in barren plain. Everywhere in fact that one can

turn, facts of the profoundest interest are to be observed.

The ordinary globe-trotter has left few places unexplored as far

as his foot alone is concerned. He has penetrated to the wilds of

tropical Africa, and has left his traces amid the snow and ice

of the Arctic regions; he has suffered from hunger and thirst in

the deserts of Australia, and has been shipwrecked in the vast

Pacific; he has explored the snowy heights of the Himalayas and

the Andes, and penetrated the humid jungles of India; he has

braved the sands of the desert of Gobi and the terrible glare of the

Sahara. The globe-trotter used to write books describing his

travels; but, alas, too frequently his eyes saw no further than

his feet. He chronicled his dai-ly aches and ills, his breakfast and

supper, and mentioned the rivers he crossed or the mountains he

saw. The day for such books has passed; and a man who would

be listened to now must have more to tell of than how he cooked

his dinner, of how many miles he sailed or walked or rode. The
modern traveller must, therefore, be versed in some branch of

science. He must know men, or birds, or beasts, or plants. His

volume, too, must be something more than a mere itinerary ; and

the more closely he studies the workings of nature in her secluded

haunts the wider the circle of his readers and the greater the

value of his book.

Of such books as those we have mentioned above there cannot

be too many. It is, therefore, with a feeling of pleasure that we
welcome a latecomer to the ranks, " The Naturalist in La Plata."

The author is a native of the country whose phases of life he

chronicles. He is an enthusiast, a lover of beasts and birds, and

he makes his reader love with him. The book is filled with inter-

esting matter, and in this notice we will mention some of the

many tidbits which are offered.

One of the most interesting subjects touched Upon, all too briefly

be it said, is that wonderful instinct of bird migration. It seems

incredible that out of twenty-five species of aquatic birds, thirteen

are visitors from North America, several of them breeding in the

Arctic regions and crossing the whole tropical zone to winter, or

rather to summer, on the pampa. In September and even in

August they begin to appear on the pampa— plover, tatler, god-
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wit, curlew, "piping the wild notes, to which the Greenlander

listened in June, now to the gaucho herdsman on the green

plains of La Plata, then to the wild Indian in his remote village,

and soon, further south, to the houseless huanaco-hunter in the

gray wilderness of Patagonia.'' Of the godwit— Limosa hudsoniea
— some go north in March to breed; while later in the season

(May) others come from the south to winter on the pampas. The
north-flying birds travel thousands of miles to the hundreds

traversed by those from the south. It is considered probable that

these last have their breeding-places on the as yet undiscovered

Antarctic continent, which they have left, after breeding, in time

to winter on the pampas.

Another interesting chapter is that upon the Puma. Nunaerous
facts are given to show that this animal, contrary to the habits

of all the other wild Felidce, is a friend of man, not only refrain-

ing from attacking him, but actually protecting him from the

attacks of other animals, like the jaguar for example. One in-

stance of this must suffice. During the course of an extended

hunt one of the men fell from his horse, and in falling broke his

leg. His companions did not notice his loss until evening, and
the next morning he was found where he had fallen. He related

that while lying there a puma had prowled about the vicinity but

did not attempt to harm him. About midnight he heard the roar

of a jaguar, and between that time and morning he several times

saw the two animals engaged in fierce fights, the puma preventing

the jaguar from attacking the prostrate and helpless man.
In discussing the question of fear in birds, Mr. Hudson discards

the idea that it is only found in those which have been persecuted

by man, and advances the theory that the older birds teach the

young ones to fear their enemies. So strong is the habit of at-

tending to the warning or danger note uttered by many birds,

that when a nestling is hammering at its shell and seeking to

reach the outer air, uttering meanwhile its feeble "peep." " if the

warning note is uttered, even at a considerable distance, the strokes

and complaining instantly cease, and the chick will then remain
quiescent in the shell for a long time, or until the parent by a

changed note, conveys to it an intimation that the danger is

over."

Mr. Hudson is not content to record the observations he has

made. He seeks also to explain, sometimes plausibly, sometimes

perhaps not so well, many of the facts. For example, we are all

familiar with the, to us, absurd cackling of a hen when she has

laid her egg. She wants the whole world to know it. Obviously

it would in a wild state be a serious objection, and be decidedly

injurious to the species as a whole, to have all the egg-feeding

snakes and mammals apprised of the fact that a new egg had been

laid for them to seek. The author therefore contends that this

habit is a perversion of the original instinct, and that while it

now serves no purpose or a bad one, originally it was useful. He
finds in a certain half-wild fowl of the pampa, a habit of making
her nest sometimes 400 or 500 yards away from the feeding-

grounds. After the egg is laid the hen flies directly from the nest

40 or 50 yards and then, still silently, runs along to the feeding-

ground. Then only does she give vent to a low cackle. The cock,

if within hearing, answers her, runs to her, and the cackling

ceases. "If," says Mr. Hudson, "we may assume that these

fowls, in their long, semi-independent existence in La Plata, have

reverted to the original instincts of the wild Qallus hankiva, we
can see here how advantageous the cackling instinct must be in en-

abling the hen in dense tropical jungles to rejoin the flock after

laying an egg. If there are egg-eating animals in the jungle, in-

telligent enough to discover the meaning of such a short, subdued,

cackling call, they would still be unable to find the nest by going

back on the bird's scent, since she flies from the nest in the first

place."

In a chapter on spiders mention is made of the many strange

and wonderful features known in connection with them. Some
spin a wondei'fully complex and beautiful web ; some live on or in

the ground : many simulate inanimate objects or death itself. Of
two species belonging to the same genus, one is green, while an-

other is like a withered or dried-up leaf. The first, when dis-

turbed, falls rapidly to the ground like a fresh green leaf broken

from a twig; but the second falls slowly like a very light, dried.

and withered leaf. Some of the spiders are very large and will

chase a man from thirty to forty yards, keeping pace with a slow-

trotting horse. An instance is related where one ran up the lash

of the author's riding-whip to within three or four inches of his

hand, and would have bitten him had he not thrown the whip
away. Some rather fanciful speculations are indulged in when
considering how a man-like monkey would act were he to have a

cord permanently attached to his waist, as the spider may be con-
sidered to ha?e his web-making material.

In an interesting chapter on music and dancing in nature, ac-

counts are given of the habit as indulged in by many kinds of

bii-ds. Not the least strange of these is that of the spur- winged
lapwing. These birds live in pairs, each pair jealously guarding
its own chosen ground. But frequently one of a pair will fly

off to visit a neighboring couple, leaving its mate to guard the

ground. The visitor is graciously received, and the performance
gone through with is described as follows: "Advancing to the

visitor they place themselves behind it; then all three, keeping
step, begin a rapid march, uttering resonant drumming notes in

time with their movements; the notes of the pair behind being

emitted in a stream like a drum-roll, while the leader utters long
single notes at regular intervals. The march ceases; the leader

elevates his wings and stands erect and motionless, still uttering

loud notes; while the other two, with puffed-out plumage and
standing exactly abreast, stoop forward and downward until the

tips of their beaks touch the ground, and, sinking their rhythmical

voices to a murmur, remain for some time in this posture. The
performance is then over, and the visitor goes back to his own
gi-ound and mate to receive a visitor himself later on."

We have given here but a bare outline of some of the interest-

ing chapters of the book. The one dealing with the dying-place

of the huanaco attempts to explain the habit the animals have of

returning to a remote place in which to die. It is traced back to

a probable origin in ancient times when the animals herded to-

gether in winter for protection and warmth, and the idea is ad-

vanced that at present the habit is an aberrant and perverted

instinct which has descended by inheritance. When the animal

feels the pangs of approaching death, its feelings impel it to

the spot where long ages ago its ancestors, with their fellows,

found refuge and relief. Mr. Hudson thus regards the habit, not

as going to a place to die, so much as going to a place to recover

health. Other chapters deal with the odoriferous skunk, of which
numerous anecdotes are told; with mimicry and warning colors

in grasshoppers; the value and importance of the mosquito in the

economy of nature and the question why it possesses a blood-

sucking apparatus in such perfection, while scarcely one out of

many hundreds of thousands ever tastes blood. Tlie humming-
birds are treated of in another chapter, while in still another is

given a full account of a large family of birds known popularly

as "wood-hewers." The biography of the vizcacha. the prairie-

dog of the pampa, is given in full; while an account of certain

birds and animals seen once or twice and tlien lost, never to be

again brought to view, reminds one that disappointment some-
times waits upon the investigator into nature's secrets. The book
is an interesting one, and we believe worthy of an extended cir-

culation among lovers of natural objects.

Joseph F. Jajies.

WashlDgton, B.C., Aug. 33.

Mineralogy. By Frederick H. Hatch. London, Whittaker &
Co. 13°. |1.

Dr. Hatch has brought together the most essential principles

of mineralogy, and embodied them into what is really an abridg-

ment of a larger treatise. He experiences the difficulty felt by
earlier authors of making popular conceptions of geometrical fig-

ui-es and relations, and relieves it so far as is possible by staling

the principles of their construction and by giving graphic repre-

sentations of the perfect solids and diagrams illustrative of the

crystallographic axes. There is a very n ise selection of the more
important figures described. Throughout the descriptions of

crystalline form, chemical composition, and the various physical

properties, including the choice of the minerals described, the au-

thor has shown that he knows what selection should be made in
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order that the most essential features shall be presented. He is

evidently a master of the whole science, and not an amateur con-

tent to explain the familiar portions and to overlook the difiScult

topics needful to make the sketch symmetrical. Wisdom is also

shown in the classification and description of the minerals. The

thoroughly scientific arrangement by chemical character, of use

lo the learned, is laid aside for the following practical scheme:

First, the rock-forming minerals, such as are world-wide, and ex-

tend through the whole crust; second, the ores; third, the salts

and useful minerals suppleraentai-y to the ores; and fourth, the

gems and precious stones. Under the first head there is presented

the important distinction of those that have been formed second-

arily in contrast with those that were original. We think the

author might wisely have devoted three or four pages, instead of a

brief paragraph scarcely exceeding fifty words, to the hydro-car-

bons. No effort is made to describe the phenomena connected

with refraction and polarization, nor to the microscopic structure,

nor to petrography.

Notes and Examples in Mechanics. By lEvmo P. Chdrch. New
York, John Wiley & Sons, 1892.

This work, as stated in the preface, is "a companion volume

to the writer's 'Mechanics of Engineering,' and contains various

notes and many practical examples, both algebraic and numerical,

serving to illustrate more fully the application of fundamental

principles in mechanics of solids; together with a few paragraphs

relating to the mechanics of materials, and an appendix on the

"Graphical Statics of Mechanism." A knowledge of the elements

of trigonometry and calculus is assumed.

The work is clear and practical. Many problems are first

treated analytically, then by assuming numerical values for the

several algebraic quantities. English units are used. Engineer-

in"' data are drawn from well-known and reliable authorities.

Among the structures and machines discussed (after the neces-

sary exposition of general principles) are the bell crank, simple

and compound cranes, wedge, roof truss, pendulum, weighted

piston with steam, I-beam, box-beam, fly-wheel, locomotive, jack-

screw, ore-crusher, etc.

The work is abundantly illustrated with cuts.

Light. By Sir H. Trueman Wood. London, Whittaker & Co.,

1891.

This elementary Treatise belongs to Whittaker's " Library of

Popular Science.'' The undulatory theory is presented in clear

and non- mathematical language, and the various phenomena of

common observation are explained on this theory.

In a very lucid and attractive style, the author discusses such

topics as reflection, refraction, color, optical instruments, the

chemical action of light (as in photography), polarization, and
fluorescence. The cuts are abundant and well drawn.

The appendix contains an annotated list of elementary works

on light, color, spectroscope, etc.

Chemical Calculations, with Explanatory Notes, Problems, and
Answers. By R. Lloyd Whitet.ey. London and New York,

Longmans, Green & Co. 1893.

A WIDE range of topics is included in these hundred pages; as

metric system, thermometric scales, density and specific gravity,

percentage composition of compounds, calculation of empirical

formula, volume of gases, calculations depending on chemical

equations, combination of gases by volume, calculation of the re-

sults of quantitative analysis, atomic weight determinations, gas

analysis, absorption of gases by liquids, molecular weights, cal-

orific power and calorific intensity.

The problems on molecular weights are not confined to vapor

densities; but the more recent methods of freezing points (Raoult)

and boiling points (Beckmann and Wiley) are duly explained.

The table of atomic weights is based upon O = 16, and agrees,

for the most part, with Ostwald s "Outlines of General Chem-
istry;'" thus H — 1.003. in accordance with the older determina-
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FOR SALE.
The Paleontological Collection of the late

U. P. James, of Cincinnati, Ohio. Many

type specimens and thousands of duplicates.

For further information address

JOSEPH F. JAMES,
U. S. Department of Agriculture,

Washington, D. C.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a
month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements
relating to entomology.
The Society consists of about 4.50 members

in all countries of the world.
The new volume began April 1, 1892. The

numbers already issued will be sent to new
members.
For information address Mr. Fritz Euhl,

President of the Societas Entomologica,
Zurieh-Hottingen, Switzerland.
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are in preparation, and will be

issued at an early date.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools. Price 50 cents
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Wants.

A GRAD aATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

esperience desires to give his services and a cabi-
net of 25,tOO specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archgeological and ethno-
logical specimens and woods to any Institution de-
siring a fine outfit for study. The owner will in-

crease the cabinet to 50,000 specimens in two years
and will act as curator. Correspondence solicited
from any scientific institution. J. W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

WANTED.—A position as zoological artist in con-
r ecti^n with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge. Mass.

YOUNG MEN destined for a medical career may
receive instruction in branches introductory

thereto, at the same time, if desired, pursuing the
so-called elementary medical studies. Advanced
students can have clinical iostruction, use of
modern text books, etc. Will take one or two
students into my family and office. Such must
furnish unexceptionable references. Quizzing by
mall. Address Dr. J. H. M., in care of 417 Adams
Avenue, Scranton, Pa.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
*213i^ E. 7th Street, New York, care Levy.

AMAN, 36 years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D.. desires a

flrst-class opening as a teacher of Zoology and
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

AYOUNG MAN, with a thorough training in Ana-
lytical Chemistry (Including analysis of miner-

als, food, water, etc ), and holding a diploma of the
SchooloEPractical Science, of Toronto, andgood tes-
timonials, desires a position as Analytical Chemist
or as assistant to such. Address to WM. LAWSON,
16 Washington Ave., Toronto, Ontario.

A JOHNS HOPKINS graduate (1892) desires a
position as instructor in mathematics and

physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md.
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tioDS of the ratio O : H. For many of the problems, however,

the atomic weights are rounded to whole numbers, except CI =
35.5.

The work is recommended as a well-planned text-book of the

subjects indicated.

Mechanics for Beginners. Part I. Dynamics and Statics. By
J. B. Lock. London and New York, Macmillan & Co.,

1891.

Thls is a carefully-prepared elementary textbook, jiresenting

the subject in the following order: rectilinear motion, motion in

one plane, forces acting at a point, parallel forces, machines
(including friction), uniform motion in a circle, energy, the pen-

dulum. The definitions are clear and examples abundant. The
demonstrations presuppose a knowledge of trigonometry.

English units are employed throughout. The following terms

are convenient (in the absence of metric units), but not very

familiar in this country : velo, the velocity of one foot per second;

celo, the acceleration of one velo per second; poundal, a force pro-

ducing one celo on one pound; and foot-poundal, the work done

by one poundal acting one foot.

While this work shows marks of thoroughness, it seems a

great pity to ignore the international system of weights and
measures.

Elementary Lessons in Heat. By S. E. Tillman Revised Edition.

New York, John Wiley & Sons, 1893.

These lessons, prepared as a short course for the U. S. Military

Academy, present the most essential and practical aspects of the

subject, in a clear and descriptive manner. The language of

trigonometry and differential calculus are scarcely introduced,
even in discussing the conduction of heat. English units are em-
ployed, for the most part. The various kinds of thermometers
and other instruments required by observers are explained ; and
the last two chapters are devoted to meteorology.

Forty -six numerical problems are added in this edition, illus-

trating thermometric scales, linear and cubic expansion, properties

of gases, specific heat, latent heat, relative humidity, and me-
chanical equivalent of heat.

AMONG THE PUBLISHERS.

The September number of The Mother's Nursery Guide contains
medical articles on "Natural and Artificial Feeding of Infants,"
" A Short Talk about Disease Germs," " Some Common Nervous
Diseases," etc. Other subjects are : "A Motlier's Duty in Mental
Child-Training," " Kindergarten-at-Home Stories," "A Child's

Vocabulary," etc.

— All teachers and those interested in the eduction of young
children will wish to read the article in The Atlantic Monthly for

September by Horace E. Scudder, entitled " The Primer and Lit-

erature." This paper proves in a very logical, clear, and inter-

esting manner that " the time has come when the . . . statement
may be made that there should be no break in the continuity of

literature in the schools; that from the day when the child begins

to hold a book in his hands until the day when he leaves the pub-
lic school he shall steadily and uninterruptedly be presented with
genuine literature; that the primer itself shall serve as an intro-

duction to literature." The paper will well repay careful reading

and discussion.

Ho
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Modem Literature 1 00
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when Lght-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub

lished far and wide among elec-

tricians. I

First inserted June 19, iJ

sponse to date.

11. No re-

N. D. C. HODGES,
874 BEOADWAY, NEW YORK,

THE RADIOMETER.

By DANIEL S. TROY.
This contains a discussion of the reasons

for their action and of the phenomena pre-

sented in Crookes' tubes.

Price, postpaid, 50 cent§.

N. D, C. HODGES, 874 Broadway, N. Y.
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JACK NUMBERS and complete sets of leading Mag-
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TO THE READERS OF SCIENCE.

PUBLISHER'S ANNOUNCEMENT.
Titles of Some Articles Published in Science since

Jan. I, 1892.

Aboriginal North American Tea.
Actinism.
Agriculture, Experimental, Status of.

Amenhotep, King, the tomb of.

Anatomy, The Teaching of, to Advanced Medical
Students.

Anthropology, Current Notes on.
Architectural Exhibition In Brooklyn.
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Bacteria, Some Uses of.
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INSECTS AND INSECTICIDES.
A PRACTICAL MANUAL,

Concerning Noxious Insects and the Methods

of Preventing their Injuries.

By CLARENCE M. WEED,
Professor of Entomology and Zoology, Nevp

Hampshire State College.

WHAT IS SAID ABOUT IT.
" I think that you have gotten together a very

useful and valuable little book."— Dr. C. V. Riley,
U. fl. Entomologist. Washington, D. C.
"Tt is excellent."—James Fletcher, Dominion En-

tomologist, Ottawa, Canada.
"I am well pleased with it."—Dr. F. M. Hexamer,

Editor Ain€rica7i Agriculturist, New York.
"It seems to me a good selection of the matter

which every farmer and fruit grower ought to have
at his immediate command."—Prof. S. A. Forbes.
State Entomologist of Illinois, Champaign, 111.

" A good book, and it is needed."—Prof. L. H.
Bailey, Cornell University.
" It is one of the best books of the kind I have

ever seen."— J. Freemont Hickman, Agriculturist,
Ohio Experiment Station, Columbus, Ohio.
"1 shall gladly recommend it."— Prof. A. J. Cook,

Michigan Agricultural College.

*

Price, $1.25.

Sent postpaid to any address on receipt of price.

N. D. C. HODGES, 874 Broadway, New York.

IVew Method of Proferfing Properly

from Lightning.

The Lightning Dispeller.

Price, $20 to $30—According to size.

The Patent Lightning Dispeller is a conduc-
tor specially designed to dissipate the energy
of a lightning discharge,—to prevent its

doing harm,—placing something in its path

upon which its capacity for causing damage
may be expended.

No recorded case of lightning stroke has
yet been cited against the principle of the

Dispeller. So far as known, the dissipation

of a conductor has invariably protected under
the conditions employed.

Correspondence solicited.

AGENTS "WANTED.

Tiie American Lightning Protection Companj,

United Bank Building, Sioux City, Iowa.

THE LABRADOR COAST,
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES, AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OP THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, ffl.D.,Ph.D.

Sportsmen and ornithologists will be interested in

the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to
date by Dr. J. A, Allen. Dr. S H. Scudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.
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cana.
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THE IMPURITY OF ICE.

BY CHARLES PLATT.

When we consider the large quantities of ice used annually in

the United States, especially during the summer months, when
drinking-water without ice is indeed a rarity, it seems strange

tliat the purity of the ice should so seldom be questioned. On
the contrary, while many people will exercise the greatest caution

regarding their drinking-water, the origin or source of their ice-

supply troubles them not at all. The ice-man brings it, and there

is no further need of investigation. This feeling of danger on the

one hand, and perfect security on the other, have been, without
doubt, due to that peculiar science, "popular chemistry," so

widely disseminated in various publications of tlie laud, and es-

pecially in the newspapers of the smaller towns with their " patent

imsides " bristling with various startling items, often of scientific

import.

That this theory, once so popular, of the purification of water
by freezing is not in accordance witli facts is hardly worth demon-
stration; we will simply state that while water in its crystalline

state should theoretically be nearly pure, still, owing to its peculiar

formation in needle-Uke crystals, considerable foreign matter

present in the water in suspension may be, and is, mechanically
held within the mass.

On the other hand, of late years there has been a revulsion of

public sentiment, and statements have been made denying that

water is purified at all by its crystallization. Others have gone
so far as to say that certain bacteria thrive besc at this low tem-
perature, and, whilst they may be harmlessly disseminated through

the ^vater, in the ice they have become concentrated and doubly
active. This certainly cannot be sustained by any known facts

regarding bacteriological growth, and yet may have some founda-

tion in the fact that in the freezing of still water, such as that of

a pond, or small lake, there is a certain concentration of some
species of bacteria at the surface of the water, and thus the first

inch of ice may contain these in increased numbers as compared
with a sample of water from the same lake. As to the increased

activity, or indeed as to any vital activity at all of these bacteria,

this is another question, and yet to be proven. When this ice is

melted, however, and the temperature of the resultant water is

raised maybe to the full heat of a summer's day or to that of an
over-heated room, then we have another problem, that of possible

decomposition and organic change in these organisms that may
induce results equal to and exceeding those of the bacteria them-
selves.

We do not mean to say that all bacteria are necessarily killed

outright by the freezing of the water, — the contrary has been
proven in many cases, and notably by Dr. Prudden in his well-

known experiments with the germs of typhoid fever, —but, in this

as in other cases, the germs were found to be present always in

decreasing numbers, and in longer or shorter time their vitality is

lost altogether. Disease has undoubtedly been produced by use

of ice from polluted sources, and this, too, when mere analysis of

the ice in comparison with water standards would by no means
condemn it. But here let us state that we can by no means use

water standards in the analysis of ice. The standards must be

much higher, and the analysis must needs be conducted with

great care in order to arrive at correct results, even in cases

where the ice may be in a manner contaminated.

In regard to the preparation of samples for analysis, Wm. R.

Nichols, in his admirable work on " Water Supply," gives a few

simple directions that every chemist will do well to follow. "In
melting ice for analysis, a fair specimen cake should be selected and
broken into fragments in a clean place. The fragments may then
be placed in a wide-mouthed bottle covered with a plate of glass,

and when enough of the ice has melted to have washed itself,

this portion of the water is poured away and the remainder, after

melting, subjected to analysis.'' The same author points out the

danger of exposing the melting ice to the air, owing to its liability

to attract organisms from the air itself, thus vitiating entirely the

results of the analysis.

In the year 1888, the State Board of Health of Massachusetts
was directed " to make a special investigation with reference to

the pollution of ponds, lakes, streams, and other bodies of water
used as ice supplies " in that State. The results of this investiga-

tion, which was admirably conducted, are of extreme value; as,

by the systematic methods adopted, they were enabled to secure

considerable data of general and vital interest to the public as

well as to the chemist. Fifty-eight sources of supply were ex-

amined, their chemist making, in all, analyses of seventy-six

samples of water and two hundred and thirty-six samples of ice.

The deductions drawn from their work, stated as concisely as

possible, are as follows : In the formation of the ice the color and
saline matter of the water is completely removed, and also all

but 13 per cent of the other impurities. The same cake of ice

will vary greatly as to quality in different parts. The substances

in solution are excluded from the ice in much larger proportion

than are those in suspension. Of the different kinds of ice, classi-

fied as snow ice, bubbly ice, and clear ice, the two former contain

a far greater percentage of impurity than the latter, while the

upper thii-d of the cake in all cases carries a higher percentage of

impurity than the lower two-thirds.

Snow falling upon thin ice will cause it to sink, and finally the

snow will become saturated with water ; which, in turn freezing,

includes within the mass all of its impurities. Then, too, the

falling snow has already collected from the air such impurities

as were contained, and those also are to be found in the resultant

snow ice. The flooding of an ice-field by cutting holes and allow-

ing the water to spread over the ice surface, there to freeze, gives

a layer of ice of equal impurity with the water itself; and yet this

method of rapidly building up the ice-crop is practised to a great

extent throughout the country.

That the bacteria are largely to be found in the surface and
snow ice can be seen by the following figures, arrived at by the

above mentioned Board of Health. In snow ice was found 81 per

cent as much bacteria as in the water itself. The ice as a whole
contained but 10 per cent, and the clear ice but 3 per cent. The
average results of all the analyses made by the Board of Health
show that the total organic impurities of snow ice amount to 69

per cent of those of the water, and the organic impurities of all

the ice except snow ice 13 per cent, while the clear ice contains

but 6 per cent. The color was entirely removed and the saline

matter nearly so.

As mentioned above, the impurity of the snow ice is not due to

the water alone, but the air as well must be looked to to account

partly for this great increase of organic matter.

These figures might tend to give one a feeling of great security

in using ice, as at first thought the decrease of organic matter in

clear ice from that originally present in the water itself would
seem to argue perfect safety in using ice from any ordinary sup-

ply. The Massachusetts Board of Health, however, carefully

point out that it is not the number of bacteria alone that is to be

considered, but their kind, and they insist that no water-supply

that is not fit for drinking purposes should for any reason be used

as a supply for ice ; and yet how often is this the case ; stagnant

ponds and even sluggish canals receiving their drainage from
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many sources being all thought fit to yield their share of the ice

harvest.

Foi'tunately of late years, owing to the repeated failure of the

icecrop, the larger cities in the east are mainly supplied with
" artificial " ice. This ice, being formed as it is in the greater num-
ber of cases from the regular water-supply of the city, ceases to a

large degree to be a source of danger from organic contamination.

There have been cases, however, and notably one which fell under

my own observation, where an ice company, advertising their ice as

made only from pure distilled water, produced daily for some weeks
beautiful cakes of crystalline ice, the centre of each cake a rich,

dark-brown, and actually giving forth an offensive odor ! Some
of these samples were sent to me for analysis, and the results were
most startling, indicating rather a concentration of impurity, both

organic and inorganic, than a distillation or purification. The
cause was naturally looked for and found in the stills themselves,

which were eventually overhauled and remodeled, with the result

that finally a first-class high-grade ice was put on the market.

The necessity for an absolutely wholesome water-supply for the

manufacture of ice is at once apparent, as in processes generally

in use the entire contents of the water tanks are frozen, and all

impurities contained in the water must needs enter the ice. The
case referred to was interesting, showing as it did how the color

and organic matter had been concentrated in the middle of each
cake. The ice forming first at the sides had repelled these im-

purities until finally, with the freezing of the entire mass, they

had of necessity been included.

ELEMENTARY SCIENCE IN THE PUBLIC SCHOOLS.

BY HENRY MONTGOMERY, PROFESSOR OF MINERALOGY AND GEOLOGY
IN THE TJNrVERSITY OF UTAH, SALT LAKE CITY.

Many years' continuous service as a teacher of young men and
women, in a measure, unfits one for acting as an instructor of

children. I do not say that a teacher of children requires greater

or higher qualifications than a teacher of college students; but
the qualifications must be different. One who aspires to be a

teacher and leader of students of advanced subjects as taught in

colleges and universities ought to have good mental faculties and
these ought to be in a high state of cultivation. With the in-

creasing intricacy and complexity of the studies corns increasing

difficulties for the students. These difiiculties must be recognized

and dealt with by the instructor. Hence the successful univer-

sity teacher must be possessed of teaching powers suited to the

minds of students of the advanced branches in which he under-
takes instruction. Both the character of the studies and the men-
tal condition of the students of the university differ widely from
those of the pupils of the common school. Consequently the
teachers of these two classes of pupils must differ widely as to

qualifications. Between the primary or common school, on the

one hand, and the university, on the other, comes the secondary or
high school, which, of necessity, must be supplied with teachers
of somewhat different qualifications. The high-school teachers

must be adapted to the work of instructing pupils of certain

attainments and generally of a certain average age, which stand
between the common school and the university. A still more
satisfactory grading is effected by classifying all pupils in five

divisions, viz., the kindergarten, the common school, the high
school, the college, and the university; and in these, especially in

the common school, a further grading often proves beneficial. It

has many times been found that one who has succeeded well
teaching a class in some branch in the common school, has not
succeeded as a teacher of a lower class or a higher class in the
same branch and in the same school. We all know that a child
will voluntarily leave other children that may be older or younger
than himself, and seek out those of his own age, or, rather, of his

own mental attainments; and, again, on reading a story to a child

of nine years no interest is awakened, while on reading the same
to another two or three years older or younger the most lively in-

terest and appreciation of it are immediately manifested. The
first thing, then, to be considered in the teaching of science is

the stage of the development of the faculties of the child. Let
this be first diagnosed, and then let no mistake be made in pre-

scribing the kind of material suited to his condition, and the

character of the methods of instruction to be employed in his

particular case.

To the question, Should science be taught in the public or

common schools ? I answer in the affirmative. Most decidedly,

yes. Which of the sciences? Should it be chemistry, or physics,

or zoology, or mineralogy, or botany, or physiology, or geology ?

I answer, all of them as one subject, the study of nature. Spe-

cialization, differentiation, or the division of labor, characterizes

civilization. It is forced upon us in the higher studies. This is

simply a matter of necessity, due to the vastness of the fields of

higher learning, the shortness of life, and the limits of the human
mind. But, it is possible to specialize only in the maturity of

manhood and womanhood. It is not possible in childhood. The
youthful mind is not capable of such work. The young mind is

not able to fix attention or concentrate thought upon a subject,

and particularly if the subject be studied in an isolated and
disconnected manner. Add to this a method that is both system-

atic and abstract and the avenues to learning are completely

closed. In very early years, say before the age of eleven or

twelve, the average child cannot readily or profitably study

anything in an isolated, a systematic, and an abstract manner,
and he can do it but very feebly at this age. The study of a
subject systematically by classification, the study of the abstract,

and the cultivation of the reasoning faculty should not be at-

tempted early. Nature rebels against it. It is the faculty of per-

ception which appears first. This is the faculty which should

receive the attention of the teacher of children. To the cultiva-

tion of observation, expression, and memory, along with the full

physical development of the child, all the best energies of the

teacher should be given. It is not a question, then, of dividing and
classifying the natural and physical sciences, and choosing one or

more of them to be placed on the curriculum of schools. This is

necessary and proper in the later years of the high-school courses,

and in the higher institutions, but not in the common school, or

to any great extent in the lower classes of the high school. Sys-

tem, method, and classification in study are exceedingly impor-
tant for matured persons; but, they do not belong to early life.

As soon as the mind is prepared to undertake such work, it

should be begun; and it should be increased very slowly, gradu-

ally, and almost imperceptibly. I repeat it, common-school pu-

pils ought not to be taught zoology as a distinct science, nor

botany, nor physics, nor geology as such. All systems of clas-

sification, even to the division of these sciences, are artificial.

Chemistry, physics, mineralogy, botany, zoology, physiology,

and geology should not be separated. These sciences come natur-

ally together; and, therefore, they are most readily understood

and remembered when studied -in this way. Let the child see the

fish swim in the water, the bird fly through the air, the duck
swim and sail on the pond, the river erode its banks, the waves
beat and grind the pebbles against one another on the beach.

Let him be led to use his senses in observing the soil, clay, sand,

gravel, grasses, trees, flowers, butterflies, beetles, worms, crops,

streams, hills, ravines, bees, squirrels, ants, crickets, birds, snow,
rain, stones, rocks, and fossils, just as they occur in nature. In

any case, even to adult persons, the associations are of vital sig-

nificance. Many a time it happens that a mineral sample, a bit

of rock, or a fossil, by itself is of but little use in helping us to

understand some question of moment. Again, an extract from a

book may be unintelligible or ambiguous. But, in the one in-

stance, permit us to see the associated minerals and rocks in posi-

tion, and, in the other, to read the context, and what a flood of

light is let in upon us ! The relations that objects of the three

kingdoms of nature bear towards one another are of the utmost
importance. But, in addition to the importance of the associa-

tions and relations, the ease with which children are enabled to

comprehend the characteristic structure, habits, and uses of any-

thing when studied as it occurs in nature, is something the

teacher and parent cannot afford to ignore. An old-fashioned

method of teaching orthography consisted in compelling the

pupil to learn a column or a page of isolated words chosen with

reference to the number of syllables they contained. Some of

these words were extremely rare; many of them would not be
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used by the pupil in speaking or writing, or met with in reading,

for several years afterwards, and all of them were completely

separated from the other words requisite to constitute any sen-

tence. This was an unnatural method, and, it is needless to say,

an unscientific method. By exercises in composition, and also by

means of dictation exercises, i. e. , a careful selection from an in-

teresting story or history, suited to the capacity of the pupils,

and with just enough new words and idioms in it to ensure prog-

ress, orthography is taught scientifically. By this means the

child sees the relations of the words, understands their uses, and
so more easily remembers and uses them. Thus it is in the

teaching of science to children. Is it not true that natural and
physical science is even now taught in many of the schools of the

United States in very much the same manner as spelling was
wont to be taught in olden times, in a disconnected, detailed, and
unnatural way ? But, it may be objected that the curriculum is

already loaded with studies, and, therefore, there is not room for

all the sciences on the common-school programme. My reply is, that

in place of increasing the load I would actually lighten it. Requiring

elementary, practical, concrete, object-instruction in nature does

not imply an increased amount of work. The sum total does not

need to be greater. If demanded in the interest of health, the

total amount should be lessened. But the work should be nat-

ural; and, being more natural, it will, of course, be lighter and
more acceptable. The study of nature is pre-eminently that

which cultivates observancy, and accordingly comes first. Yet,

itcannot be taught without a language; and the language in this

country must be the English. Writing, spelling, reading, gram-
mar, composition, drawing, geography, and arithmetic can all be

taught while giving instruction in the natural and physical sci-

ences. In fact, the teaching of science to children implies prac-

tice in drawing, writing, oral composition, written composition,

and a certain amount of arithmetic. An afternoon's, or, better

still, a forenoon's ramble over the fields, up a canyon, upon the

side of a mountain, or along the shore of a lake or bank of a river,

or a visit to a good museum, will ordinarily afford abundance of

material and opportunity for penmanship, letter-writing, draw-
ing, measurement, calculation, and oral and written language

lessons.

Hence, it is plain that it is not a specialist in any particular

branch of the sciences who is needed to teach children. The
teachers should be chosen with reference to their fitness for teach-

ing children of a certain stage of mental development. This is

the natural standard. It is not really necessary that the teacher

have a college education, or a knowledge of the advanced
studies. But, it is absolutely necessary that the teacher

be possessed of good common-sense, be able to see clearly the

things around him, be accurate as far as his work extends, and
be full of love for that work. There is a little book entitled

"Directions for Teaching Geology,'' by Dr. N. S. Shaler, professor

of geology in Harvard University, which ought to be in the hands

of every common-school teacher. After an experience of twenty

years, teaching all grades of students. Dr. Shaler expressed himself

as follows: "It seems to me very desirable that the first steps of

the child in the study of the physical world should be given by

teachers who give the beginnings of the other branches of learning.

Although it is held by some students of the problem of science-

teaching that the work must be done by special teachers of sci-

ence, I am inclined to believe that the view is a mistaken one.

The special teacher will have to divide the intellectual life of the

student, and in the infantile stages of this education it is difiicult

to make this division."

As to methods of instruction in elementary science, the judi-

cious use of books, pictures, charts, maps, and models is proper.

But the instruction should be largely by open-air excursions of

two or three hours each, and taken twice or thrice a week. It

can easily be accomplished in most places throughout the greater

jportion of the year. Of course, in inclement weather the in-

struction must be given in the schoolroom. It is there the ma-

terial collected by the teacher and pupils in their rambles may be

examined and studied. The schoolroom may serve the good pur-

poses of a shelter, and a place for exercises in description of the

i(3xcursions and of the specimens gathered. It should also be used

for the inspection and study of manufactured articles, which are,

of course, the products of scientific industry. These exercises

should be varied. Oral questioning is useful. Written descrip-

tions are still more useful. Drawing is of great service as an ex-

act form of expression ; but much care should be taken to prevent
it from becoming merely a mechanical exercise and thus inter-

fering with true inspection. This indoor work is especially useful

for reviews. In reviews, the memory becomps trained and
strengthened; and let it not be forgotten that the memory ought
to be trained and strengthened. Memory is an important faculty.

I have no sympathy with the modern tendency to despise mem-
orizing. I believe strongly in the cultivation of the memory.
What would man be without a memory ? As a matter of fact, I

know of nothing that hinders and cramps my teaching more than
the lack of a strong, full, retentive memory on the part of the

student. Often it is with difficulty he can recall the meaning of

words in his text-books. He cannot follow me because he has

forgotten the significance of many of the words, English as well

as technical, used in the lectures or explanations. For the same
reason, many times he omits taking notes, or else he causes delay

by stopping the instruction in order that whole sentences may be

repeated for his benefit, his memory not being strong and active

enough to grasp and retain more than a very few words at any
one time. Why should so many young people enter college at

the age of sixteen or seventeen with weak and leaky memories ?

If the question had reference to the reasoning faculty, it could be

satisfactorily answered, inasmuch as reason appears later than

memory, and has not had time for development. But, the mem-
ory can and should be developed in the primary and secondary

schools, and the study of nature is eminently adapted to this de-

velopment, as it is also to that of comparison. I am disposed to

think the high schools might do much more in this direction by

wisely conducted examinations upon large portions of the work.

I say " wisely conducted;" for I know there are examinations

that are not wisely conducted, and such would not produce the

desired result. It is not enough for a young man to tell me that

he knew a subject one or two years ago. If I wish to engage

him to do a certain kind of work in which a knowledge of that

subject is required, I wish to ascertain what he knows about it

now, and whether he can use it now. Discipline of the mind is

one thing, and practical knowledge is another. True education

must include both. A student may shine in the classroom day

by day; yet he may not be able to pass a good examination or

even a fair examination on the whole year's work. He does not

possess that particular kind of power which will enable him to

hold a year's work. This faculty should be recognized and im-

proved.

With reference to the mode of instruction by frequent excur-

sions, that the young people may, under a competent guide, get

a first-hand knowledge of nature for themselves, allow me to call

attention to an article from the pen of Dr. J. M. Rice, which ap-

peared in a recent number of the Forum. In the article referred

to Dr. Rice sketches the work he saw done in primary schools in

Germany and New York during his visits to both. He commends
the German method by field-excursions as being scientific, and

condemns the American method, or that which he witnessed in

New York City, as being unscientific. The contrast between the

two systems is very forcibly brought out. Dr. Rice concludes his

interesting article in these words: " If life be made a burden in-

stead of a pleasure to the child, the blame falls upon those persons

who fail to place their children in the hands of individuals who
know how to educate them without destroying their happiness."

This I take to be an appeal from Dr. Rice, not to a few persons,

but to the American people at large, to free their children from

the evils of a close-confining, hot-house, mechanical system of

primary education. Doubtless in many instances the teachers

are to be pitied rather than blamed. Assuming them to be

qualified and reliable teachers, desirous of taking the little ones

out for study, the principal, if there be one, or the superinten-

dent, may possibly object; perhaps some members of the board

may object, or the children's parents may offer opposition. Un-
der these circumstances, what are the teachers to do? Simple-

stay shut up in the school-house during the finest weather, and
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be obliged, four or six hours a day, to teach, as best they can,

perhaps without maps, globes, charts, models, pictures, or any

other appliances of a proper sort. This would be somewhat

bearable, aye, even profitable, were the pupils sixteen to twenty

years old. But it is a terrible thing for children, and a terrible

thing for their teacher, to be expected to endure. Such teachers

and children have my sympathy. I sincerely pity them. Think

of trying to hold in quietness and attention in a schoolroom, for

hours at a time, forty or fifty children, whose tender, growing

bodies and minds call loudly for air, for sunshine, for exercise

and freedom ! What is the use of talking about teaching science

so long as in our very attempts to teach it we continue to act in

opposition to the laws of nature? A striking example of this in-

consistency occurred some years ago in a well-known eastern

university. While the professor was lecturing on hygiene, one

of his students fainted for want of pure air, the room being

closed up and utterly destitute of ventilation. With the view of

enlarging and improving the facilities for elementary science in-

struction, permanent collections might be made in every school.

But really good collections, kept in proper order, cost a great

deal, and, consequently, must be few in number. Good museums
in cities might be made highly useful to all the common-school
children within easy reach of them. They would be a relief to

all in winter, and they would at all times be useful to those

whose school buildings might chance to be situated near the cen-

tre of a large city and at an inconvenient distance from the fields

and hills of the open country. Especially should we expect the

State university museum to be made convenient, attractive, and
instructive to all grades of young and old students. All parts of

our public educational system should be consistent and in har-

mony. If a university can be equipped in such a manner that

visits to its museum and inspections of its collections may be a

source of pleasure and instruction to the pupils of the public

schools of the State, or even any considerable part of the State,

it will surely be so much the better. Well-arranged, well-

labelled, and well-lighted university museums may and should

serve as great educators of common-school pupils, as well as of

the general public, who may visit them from time to time. In

California, and at least one or two other States, the express com-
panies carry specimens for the State universities free of charge.

In New York State and some other places, the students in train-

ing at the State normal schools are requii'ed to pay only half the

railroad fare to and from these schools, although many of them
travel several hundred miles to reach them. A number of the

eastern and northern States have for some time been furnishing

free text-books for the public schools ; and, in Ohio, not only are

free text-books provided for the school children, but the State

legislature has also taken measures for the supply of clothing for

the pupils where it may be necessary. Now, as before stated,

museums of any great value or importance must be few. They
are too expensive to be numerous in an ordinary State. They
cannot be transported from town to town. Why should not

some arrangement be effected by which pupils of school age, and
in regular attendance and full standing in the schools, and their

teachers might receive free railway transportation at least once
a year to and from the State university museum? Knowing
what is done for public schools by a few large museums, I am of

opinion that greater efforts should be made in this direction in

all the States, and also that strong efforts should be made to bet-

ter the university collections, keeping in mind the necessities of

the public schools.

Were I asked for other advice I'egarding methods of teaching
elementary science, I would say, that the pupils should be
started with the study of the familiar, that which is most readily

observed and best known. The subject matter should consist of

common things, and the language of the teacher should be simple
and intelligible to the pupil. Some twelve or fifteen years ago
the distinguished scientist. Professor Huxley, published a book on
practical biology, in which he adopted and advocated the system
of study by which the student begins with the lowest and simplest
forms of life and proceeds to the higher and more complex
organisms. Owing to the fact that the lowest living beings are

microscopic and obscure, this was altogether unnatural and un-

scientific. Yet, because Huxley adopted it, almost every teacher

of biology, in English-speaking countries, adopted it too. Within
a few years it became evident that (except with advanced and
well-trained students) the results were far from satisfactory; and,

accordingly, in the preface of a later edition of the book, Professor

Huxley writes that experience has shown that the order ought to

be reversed, and that henceforth the student should begin with

those forms of life which are somewhat familiar, and proceed to

those less known.
In the next place, I would warn the primary teacher against

teaching the details of any subject to very young children. Un-
wise choice of material, and the forcing of a heap of details upon
children, corresi^ond closely to the old system of teaching spelling

by selecting long and very rare words. This far-fetched material

should never be used in primary teaching. Only the more con-

spicuous and general characters, uses, etc., should be dwelt upon,

unless, in very exceptional cases, where, for some good reason,

the child may appear to be profited by a minute account of any
animal, plant, or mineral. In all cases, the details are most out

of place when there is no object of the kind present. As far as

possible, the teacher should keep close to the wishes and inclina-

tions of the child in the choice of subject matter, and work along

these lines, so long as there seems no good objection to his wishes.

With high-school pupils, I would recommend the frequent use of

the microscope. In the hands of an intelligent teacher, this in-

strument may be used to advantage with small classes of pupils,

say, above thirteen years of age. A stereopticon or projecting

lantern should often be used in all grades of schools. Certainly

for a high school, no better investment can be made, and the

common schools of any city might, by arrangement with the

high-school teacher, who operated the lantern, become recipients

of the benefits to be derived from the possession of this piece of

apparatus.

A word or two with regard to physiology and hygiene. I con-

sider that the teaching in these subjects should be greatly im-

proved. I would not have a great amount taught; but, in several

respects, it needs to be made more practical. Time will not allow

me to expatiate upon these matters here. Yet I cannot refrain

from directing attention to the fact that, for reasons of delicacy,

three systems of organs of the human body, either partially or en-

tirely, are invariably omitted from the course of instruction in all

of our schools. For both moral and sanitary reasons, I am in-

clined to think something should be done, and that something

will yet be done to provide for a wholesome, intelligent, and prac-

tical course in these subjects. It may be that at present little can

be done; but 1 venture to suggest that where it is altogether

practicable to do so, perhaps in some city high schools, the sexes

receive instruction in these studies in separate class-rooms, and

from capable and proper instructors. It would, of course, be ab-

solutely essential that the instructors have properly constituted

minds, and be especially qualified to speak to and deal with young
persons, in order that good might come of their instruction. This

is undoubtedly a diflScult problem to solve. It must, however, be

admitted that it is a very important one.

Again, the science teacher must have interest in the studies

themselves. I have not much faith in the common, little, artificial

devices for exciting the interest of the pupil. They are but the

nostrums of quack doctors. They remind one of the application

of ointment or salve to the external surface of the body to cure a

disease which has its seat in impure blood or in a weak nervous

system. They are not born of sympathy or interest in the study.

The teacher should be interested in the studies as well as in the

pupils. It is all right to desire to do good to the children, but

there must in addition be a pleasurable enjoyment felt by the

teacher in the prosecution of the study itself. In fact, interest in

the study— a spirit of inquiry, of enthusiasm, if you will— is of

the utmost importance. Teachers and pupils alike need it.

Teaching must not be done merely for money ; it must not be done

in order to show one's knowledge. The pupil must not ask ques-

tions with the view of puzzling the teacher, or of showing his

own learning or smartness. Too often do we get students who
have been so praised and flattered by their previous teachers, that

it is exceedingly difficult and sometimes impossible ever to do
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anything for them. They are keenly disappointed at not being

acknowledged as perfect in their studies, and are ever anxious to

show their learning. It takes a long titfle to work them down to

their proper level. Teacher and pupil should ever seek truth.

They must come to their work in a spirit of earnestness, absolute

honesty, candor, and sincerity, otherwise the work will be a

failure. The really true teacher Is an inspired man. He draws
the pupils around him, because he is himself interested in his

studies. Such were the great teachers of old, and if any of us now
succeed in any measure as teachers, it is only so far as we possess

interest and enthusiasm in our studies.

Frederic Harrison, with forty years' active experience in educa-

tional work, in writing of late, said :
" I have for years past joined

in the discussions and conferences on this question ; and now I

feel at times that we are further off the right path than ever, as

if our whole system were a failure. There are hours when I feel

about education nothing but this, — wipe it out, and let us begin

it all afresh." This was written a few months ago with reference

to education in England; but it was in relation to some of the

very matters that are engaging our attention in this country at

the present time. I cannot go so far as Harrison does in this ex-

pression of his opinion. 1 know the public schools of this country

have done and are doing a useful and a noble work. The nation

cannot do without them, nor can it afford to permit their useful-

ness to be impaired through lack of support and sympathy. Give

them the support and encouragement they need and deserve, and
they will be improved, and the coimtry profited thereby. Honest

and intelligent interest in the schools should lead to improvements
in their condition. If changes in the system seem desirable, let

them be made. Let neither prejudice nor individual selfishness

stand in the way. It has more than once been stated by Amei'ican

educators of experience and high standing that science-teaching

is difficult, and that there are few, very few, teachers capable of

engaging in it. I fear there is much truth in this statement.

Science, like any other subject of education, must be taught by a

competent person. It is folly to expect proper results from persons

who have not both the natural and the acquired qualifications of

a true teacher, and it is much greater folly to expect them from
those who have neither of these two qualifications. Teachers

possessed of both are indeed rare ; and how can we expect them to

be plentiful so long as the trustees and boards of education, and
the people behind the trustees and boards, remain satisfied with

so low a standard ? When the public come to realize that a

higher standard of qualifications, mental and moral, on the part

of the teacher, is absolutely necessary for the welfare of our

country, when they come to have a heartier appreciation of high-

class attainments, they will be willing to make adequate compen-
sation for the teacher's labors and influence, they will seek teachers

of longer and better training and experience, teachers who carry

with them an atmosphere of a higher and a more inspiring char-

acter. I have hope that this time will come. Let us do what we
can to bring about these conditions. For the sake of the youth
of our land, for the sake of the material, the physical, the moral,

and the intellectual advancement of our country, for the sake of

evei-ything that can contribute towards the promotion of the civ-

ilization of this great nation, let us earnestly pray that the dawn
of that day may be hastened, that the free public-school system,

which forms a net-work throughout the length and breadth of

this Union, may, more truly and fully than ever in the past, yield

those practical and beneficent results anticipated by its founders,

hoped for by its friends, and rendered necessary by the foundation

principles of the government of a free people.

NOTES AND NEWS.

A REPORT on the petroleum trade of the Caucasus has been
sent to the Turkish Government by Aassib, the Turkish Consul-

General at Tifiis, and some interesting extracts from it are quoted

in the British Board of Trade Journal. The petroleum springs

of the peninsula of Apcheron, not fai- from the place at present

occupied by the town of Baku, were known, according to the

writer, several centuries before the Christian era, and the phe-

nomena produced by them, totally inexplicable in those barbaric

ages, gave rise, he says, to the worship of the Guebres, followers
of Zoroaster, which lasted into the nineteenth century, for the
temple of the worshippers of eternal fire is seen to the present
day. The springs of Balakhani are situated 30 kilometers from
Baku on a bare and arid plateau, swept by the winds, at an eleva-

tion of about 60 meters above the level of the Caspian Sea. The
petroleum lands occupy an area of about 8 kilometers. At the
present time Balakhani and Sabountchi possess more than 1,000
wells, some of them nev.'ly bored, producing in twenty-four hours
as much as 400,000 ponds. An era was marked in the history of

the naphtha industry by the house of M. Nobel, which started at

Baku in 1874, and in the following year purchased a small busi-

ness and undertook the production of petroleum on a small scale.

At that time the conveyance of petroleum to Baku was effected

by means of carts and leather bottles. M. Nobel endeavored to

show the absurdity of this primitive method of transport, and rec-

ommended that pipes should be constructed, but the majority of

the merchants rejected the proposal. He then constructed the
first pipe at his own cost, and demonstrated the utility of it to his

colleagues, several of whom very soon imitated his example, and
Baku has to-day a dozen lines of pipes, each of which cost more
than 100,000 roubles. The same house, dissatisfied with the .sys-

tem of shipping petroleum in barrels, proposed to the Kavkaz and
Mercury Navigation Company of the Caspian and the Volga that

they should build tank-boats for the exclusive conveyance of

petroleum. This proposal having been rejected, the firm con-
structed several of these vessels at their own expense. This in-

novation, of which even the Americans had not yet thought, was
accepted by the two petroleum-producing countries, and tank-
boats, the number of which is constantly increasing, are to be
found on all the waters of the civilized world. It is also to M.
Nobel that those gigantic reservoirs of iron which contain hun-
dreds of thousands of naptha products are due. They are to be
seen in large numbers at Baku, Batoum, and everywhere else

where petroleum is carried in bulk. The series of innovations

by M. Nobel do not stop there. With a desire to improve land-

carriage he proposed to the Griazi-Tsaritsine Railway Company
the construction of special tank-wagons for the transport of the

petroleum, guaranteeing a load for them for several years. The
railway authorities scoffed at the idea, and it was by the expendi-
ture of very large sums that the Swedish merchant constructed
for his own use the first tank-wagons. Scorn was immediately
chaiiged to enthusiasm, and to-day thousands of these wagons cir-

culate on the railways of Caucasia and Griazi-Tsaritsine.

— The following appointments have been made at the Michgan
Mining School: Dr. George A. Konig, late of the University of

Pennsylvania, professor of chemistry ; Edgar Kidwell, professor

of mechanical and electrical engineering ; Fred F. Sharpless, pro-

fessor of metallurgy, Fred W. Denton, professor of civil and
mining engineering. All these except Professor Konig have been
connected with this school for several years as instructors, and
have earned their promotion. Dr. Horace B. Patton has been
appointed instructor in mineralogy and petrography ; Dr. Alfred

C. Lane, instructor in petrography and geology. These two have
been connected both with the State Survey and with the Mining
School for several years. Mr. Carroll L. Hoyt, a graduate of Cor-

nell University in the mechanical engineering department, has been

appointed instructor in drawing and mechanical engineering.

— A cuneiform tablet has been found at Tel Hesy, the ancient

Lachish, by Mr. J. F. Bliss, who is excavating for the Palestine

Exploration Fund. According to Prefessor A. H. Sayce of Ox-
ford it contains the name of the same officer who is mentioned on
tablets from Lachish, found some years since at El Amarna in

Egypt.

— Sir John Lubbock wUl shortly issue, through the Messrs.

Macmillan & Co., a work entitled "The Beauties of Nature and
the Wonders of the World," uniform with his " Pleasures of

Life."

— Messrs. Macmillan cfe Co. have in press, to be issued very
shortly under American copyright, a long-expected " History of

Early English Literature," by Rev. Stopford A. Brooke.
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THE AMEKICAN ASSOCIATION AT ROCHESTER.

BY D. S MARTIN.

The recent meeting of the American Association for the Ad-

vancement of Science was in all respects a pleasant and successful

one. The beauty of the city of Rochester, the absolutely perfect

weather that lasted through the entire session, and the careful

an^ systematic arrangements of the local committee all combined

to favor the attending members. The number present was in all

455, larger than at any meeting in the past ten years, save the ex-

ceptional ones at Philadelphia, New York, and Washington, and

ranking seventh in the entire series of forty-one meetings.

The sessions were held in the University of Rochester, whose
handsome and commodious buildings are surrounded by a large

and very beautiful campus. This latter was a constant source of

%ijoyment, like the university grounds at Toronto in 1889, where

the midday interval could be passed under noble trees and on vel-

vety grass, with the lake breezes to refresh the air. No pleasanter

"environment" has ever been enjoyed than at Rochester; while

the fine collections of the university in Sibley Hall and the prox-

imity of the celebrated " Ward's Natural History Establishment"

and the Warner Observatory gave added scientific interest.

A large number of local geological trips were made to points of

interest in the neighborhood. Among these may be mentioned

the great gorge of the Genesee and the Lower Falls, where the

Clinton and Niagara rooks are so grandly exposed in section ; the

glacial deposits of the Pinnacle Hills, south of the city, which
present some problematical features: and last, but not least, the

rock salt mines at Leroy and Livonia, some twenty to thirty miles

southward of Rochester, where the great deposits of solid salt are

reached at 1,0 10 and 1,369 feet of depth, respectively, and immense
works are in process of construction. The age of these beds, as

is well known, is salina, or perhaps more strictly waterlime.

The regular Saturday excursions arranged by the local com-
mittee had also much of a geological character, some going to

Niagara, others to the Portage Gorge of the upper Genesee, and
others to Stony Brook Glen, all of these being magnificent exam-
ples of stream-erosion.

Another matter of local interest was the opening to the mem-
bers, by courtesy of the family, of the mansion and library of the

late Hon. Lewis H. Morgan, president of the association in 1880

and eminent as a writer and student in archaeology and ethnology.

The visit to his library and collection was an occasion of gratifi-

cation to many.

To specify or enlarge upon particular papers among the many
and valuable ones presented, would be diiHcult and perhaps invid-

ious It is. however, but>fair to say that especial interest, in sec-

tions E (geology) and H (anthropology), was developed in the

active discussions that arose regarding two subjects— that of

Comparative Geological Chronology as presented by Professor W.
J. McGee, and Aboriginal Quarries of Flakable Stone by Mr. W.
H. Holmes— both of Washington. Professor McGee's general

doctrine is that, using erosion as a measure of time, it is possible

to fix somewhat definitely the relative lengths of certain recent

geological epochs, and then (as generally admitted on the basis of

sedimentation, as by Dana and others) of the older and greater

periods. Then, by fixing a date in years for the last glacial

epoch, it becomes possible to estimate somewhat the duration of

geological time. This last date, based partly on Croll's astronomi-

cal theory and partly on various strictly geological data, he would
place at about 7,100 years ago. Using this as a unit of estimate,

the relative time indicated by erosion, etc., to the " Columbian "

deposits, is to this date as 30 ± to 1, giving about 200,000 years to

the Columbian (early Quaternary) ; while the same process will

require some fifty times as much, or 10,000,000 years, to the

"Lafayette," late Tertiary. It is easy to see from these figures,

when compared with the time-ratios for the geological ages

as given, e. g , by Dana, how stupendous a time is demanded
by Professor McGee's view, and how extreme is the difference be-

tween the geological requirements on the one hand and the dura-

tion allowed by the physicists and astronomers on the other. The
discussion that arose was naturally active, and the subject is one

likely to be prominent for some time to come.

Mr. Holmes has been investigating aboriginal quarries exten-

sively, and presents the view that immense quantities of merely

unfinished and rejected material at these points exhibit all the

characters of so-called "palaeolithic " work. He therefore ques-

tions strongly the palEeolithic age of much that has been so re-

garded, certainly in this country. The discussion of this and
other papers in the section showed a strong tendency to demand
more proof, and that strictly stratigraphical, than has often been

given in describing "pateolithic" implements and drawing infer-

ences therefrom. Those who accompanied Mr. Holmes a year

ago to his aboriginal quarry in the Potomac gravels at Piney

Branch, near Washington, will remember that visit with in-

creased interest in view of this important discussion.

Much else might well be mentioned, but space forbids. Asa
vi'hole, it may be said that few meetings of the association have

been more agreeable or more profitable than the one just closed at

Rochester.

The decision to hold the next session at Madison, Wis., rather

than at Chicago, is generally^ approved. The place is near

enough to give the members opportunity to visit the World's Fair

before or after the association meeting, and far enough away to

escape the crowd and the distraction ; while the provision made
for a permanent headquarters for each section of the association

during the entire period of the Fair, in rooms set apart for that

purpose, is a most happy and desirable arrangement for the com-

fort and convenience of members visiting Chicago.

AMERICAN BOTANISTS AND NOMENCLATURE.

BY JOBN M. COULTER, PRESIDENT OP INDIANA UNIVERSITY.

The Rochester meeting of the American Association was a

notable one for American botanists. They had so bui'dened sec-

tion F with papers in the years that are past that nothing was left

but to organize them into a separate section, under the letter left

vacant by the deceased Section of Microscopy. This calls for con-

gi-atulation as testifying to the growing numbers and activity of

botanists. Among botanists, however, the meeting was still more
notable from the remarkable merging of all diflferences of opinion

into an agreement concerning nomenclature.

This subject has not only brought botanists into conflict with each

other, but into disrepute with fellow-scientists. Force seemed to be

wasted in upholding varying personal opinions. So far as American

botany was concerned, there seemed to be two hostile camps with
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reference to aomenclature. How much of genuine good-feeling and
exchange of courtesies existed under cover of this public hostility

is known only to the botanists themselves. Every one desired a

stable nomenclature, but the conservatives held so doggedly to

the old, and the radicals ran so persistently to the new, that the

result was chaos. It was speedily found that "good usage,"

which was founded upon individual opinion, could never bring

stability in face of the fact that scores of botanists felt equally

competent to stand for "good usage."

The culininatian of all these upheavals came in the famous book
of Otto Kuntze, which looked like the end of all things to conser-

vatives, and even made the radicals stand aghast. Kuntze
wrought better than he knew, and has undoubtedly been largely

instrumental in inducing a common movement among European
and American botanists to attempt to secure some basis of agree-

ment. His book will probable stand as a good example of what-

not to-do in matters of nomenclature. The International Congress

of Botanists at Genoa (Sept. 4-11) was a favorable opportunity

for presenting the matter, and hence the almost simultaneous

appearance of papers from Berlin and New York and Washington
for signatures.

At the meeting of the American Association at Rochester (Aug.

17-24) an unusually large number of botanists who deal with

nomenclature were present, and they had with them (by letter)

the opinions of nearly all who were absent. Not only was the

representation very large, but the willingness to concede for the

sake of agreement was remarkable, no such fraternal feeling being

anticipated by the most sanguine. The discussions were full, free,

and informal; every shade of opinion being presented and care-

fully considered. The principles that were finally adopted were
not numerous, and additions will undoubtedly be necessary, but

they were adopted with wonderful unanimity, and must commend
themselves to anyone who studies them and who understands the

forces tliat were at work in formulating them. Probably not a

single individual opinion is fully expressed by these principles, but

that resultant of opinions, which must be a far more influential

thing.

The selection of 1753, the date of the first edition of Linneeus's

"Species Plantarum," as the common point of departure for gen-

era and species, seemed to be conceded almost without debate.

This is no place to discuss the many very important considerations

which urge the selection of this date ; but it will certainly bring a

feeUng of stability in generic names that no other selection could

have brought. It at once remands to silence all that region of

uncertainty which necessarily lies beyond the time when species

definitely stood as representing genera.

The fixity of the specific name has long been recognized as a

working principle, and the only objection has been to making it

an ex post facto law. But this would at once make two points

of departure, and the changes are not so numerous after all.

The homonym section is also a wise one, as chiefly becomes ap-

parent to those who have been compelled to reinstate an old group
and so turn adrift and nameless some other group that may hold

no relation to it.

It is probable that the section defining what is meant by the

publication of a species will be the only one that will meet with
criticism. To most of the botanists at Rochester, however, the

definition strongly commended itself. The criticism will not be

directed at what the definition contains, but at the fact that it

omits the distribution of named specimens. This omission, how-
ever, can only touch chiefly comparatively recent distributions,

for the names of the older classical ones have surely long since

been protected by some form of publication which comes under
the provisions of the section. The mixture of material under a

single number in large distributions is not only well known, but
probably to be expected, especially among plants in which the

characters are microscopic. Herbarium names are also a great

bar to the study of systematic botany, now that it has become a

democratic thing, and a provision which compels all specific

characterization to be widely accessible is a reasonable one.

It is to be expected that all American botanists will gladly use

these principles, as it will remove a feeling of uneasiness in their

work, a feeling which has sometimes compelled some of them to

make sure of their species by mentioning the names they would
bear under the different systems of nomenclature.

Names are things of secondary importance, and the long discus-

sion of non essentials has seemed wearisome to many, but dis-

putes are usually about non-essentials, are always wasteful of

energy, and should always be adjusted.

CURRENT NOTES ON ANTHROPOLOGY.—XIV.
[Edited by D. Q. Brinton, M.D., LL.D.]

The Selection of Comparative Vacabularies.

The student whose investigations lead him to the comparison
of languages and dialects is constantly impeded by the absence

of any uniform schedule of words employed by travellers in se-

curing specimens of them. This is one of the many points on
which it would be most desirable that some international agree-

ment could be reached.

The colonial department of the German government has re-

cently published a schedule of about 800 words, which will be

adopted by its officers and explorers. The list has been prepared

by the eminent linguist. Professor Georg von der Gabelentz, and
is published by Mitler & Son, Berlin, under the title " Handbuch
zur Aufnahme Premder Sprachen." It is prefaced by a series of

practical observations and directions which will prove of much
utility to the collector.

Our government has also an official schedule of words pub-

lished through the Smithsonian Institution. It is a monument of

colossal misconception of purpose and theory- hunting. The
terms for kinship alone number 1476, and contain such as the

following: "My mother's elder sister's daughter's daughter's

daughter's hus'oand!" Instead of being a convenient octavo,

which one can slip in his pocket, as is the German, it is a bulky

quarto of 2.50 pages, much of it taken up with quite useless mat-

ter. I ventm-e the assertion with confidence that no collector

has ever filled up its blanks.

Primitive Man in South Anerica

The doubts expressed in these " Notes'' as to the age of some
of the recent discoveries of anthropoid remains in South America

(see Science, March 11) have been echoed with force by M. E.

Trouessart in an article in L'Anthropologie for June. The hy-

pothesis of a miocene man in the area of the Argentine Republic or

Patagonia, advanced by Ameghino and others, has received a

rude shock through the researches of Professor C. Steinmann of

Freiburg. According to him, the Pampean formation corres-

ponds to the Loess of North America, and is inter-glacial in date,

and not pliocene, as Doering and Ameghino teach; and their al-

leged miocene is merely a part of the great deposit of the Austral

glaciation. This he believes occurred at the same time as the

ice age of the northern continent.

This opinion seems to be borne out by a comparison of the

fauna of the oligocene of Patagonia with that of the alleged mio-

cene of La Plata. The differences are quite too great for them to

belong so near together. Twenty per cent of the Pampean forms

are still living species in the same locality, which would be

enough to cast grave doubts on its high antiquity. Here, there-

fore, as in so many other spots on the American continent, the

vast antiquity of the remains of man is materially diminished by

closer scrutiny.

Race and Culture.

A recent pamphlet by Professor Frank W. Blackmar, of the

University of Kansas, on Indian education, brings up the general

subject of the attitude of the lower races toward the culture of

the highest. This sociological study, carefully prepared from

authentic statistics, substantially acknowledges that while in in-

dividual instances there is no intellectual inferiority in the Red
Race, its members are unable to face the light of civilization and

live. Even when educated they must be protected, especially

against their own people, but also against the whites. His final

words are :

—

"The Indian must be drilled, trained, and placed in an occu-

pation which offers protection on the one hand and restraint on
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the other. Otherwise he will not be able to compete with the

white race in the economic struggle for land or the political

struggle for power."

This is a sad conclusion, but it is that which is supported by the

history of both the Red and the Black races, and is that which is

illustrated by the histories of so many of the Polynesian islands,

where the circumstances were most favorable to the developmeat
of the best relations between the natives and the Europeans. The
psychic traits of races are as unalterable as the shade of their hair,

aod ineFitably for them define thu future of their stock and limit

Its possibilities.

The Land Fu-Sang.

Now that the discussion of the various discoveries of America is

in order, that which is referred to in Chinese annals as far back
as the seventh century, in connection with the name Fu-Sang.
should receive attention. It was first brought to the notice of

scholars in 1761 by the French orientalist, Ue Guignes, and of

course created some sensation. Various writers since then have
warmly espoused his views, among vrhom may be mentioned in

our own country Charles G. Leland and E. P. Vining, both of

whom have issued volumes in proof of De Guignes's identification.

The coiqj de grace seems to have been dealt the theory by Gus-
tave Schlegel in his book published in Leyden this year entitled
" Fou-Sang Kouo ; le Pays de Fou-Sang." He is a Chinese
scholar of acknowledged competence, and takes up ihe story as

recited in the original, with as many side-lights as he can bring
to bear ujion it.

The result of his researches is to knock every pin from under
the notion that any part of America could have been intended in

the description of Fu-Sang. As far as any real land can be dis-

cerned through the fog of exaggeration and fable which encircles

the whole account, it is that of the island Krafto or Saghalien,

and the people described resembled the Ainos more than any
otheis. A variety of arguments are adduced to show that Mexico
is out of all question; and 'therefore those fanciful archa3ologists

who have been ready to find Buddhistic elements in American
religions will have to look for them elsewhere than in the legend
of Fu-Sang.

Another Failure in Ethnic Osteology.

The trenchant criticisms of Professor Sergi of Rome have
already been referred to in these notes. He has recently pub-
lished another of these ia which he attacks and apparently demol-
ishes the favorite theories of Professor KoUmaun of Basel, in re-

lation to the analogy existing between the face and its mem-
bers. The latter has long maintained that there is a constant
correlation between the elements of the face of such a nature
that to long faces correspond high orbits, narrow nasal apertures,
and elongated palatine vaults; and to wide faces the converse of

these characters; and that the types of races expressed in head-
forms will be a composite of the cephalic and facial indices.

Professor Sergi arrives at quite a different conclusion. He
points out from various series of skulls that in the purest types
the craniological criteria vary very widely. In every race indi-
vidual examples present the utmost diversity. As to any fixed

correlation between the shape of the face and the facial indices,

which is the crux of Kollmann's argument, it is a pure chimera.
He presents a series of measurements, tabulated from African
and American crania, which leave no doubt as to the accuracy of
his assertions; and Dr. Colignon, who reviews his work for

L'Anthropologie, accepts its conclusions as incontrovertible. This
is another serious blow to that department of physical anthro-
pology which has set up a few anotomical features as more im-
portant than those of language and mind, as criteria of peoples.

We are informed that in view of the general interest awakened
in the cholera. Dr. Klein's well-known little book on "The Bac-
teria in Asiatic Cholera," published by Macmillan, has been re-

duced in price to one dollar. Dr. Klein is lecturer at St. Bar-
tholomew's Hospital, London.

LETTERS TO THE EDITOR.

#** Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance^ one hundred copies of the 7iuniber containing his
communication will be furnished free to any correspondent.
The editor loill be glad to publish any queries consonant with the character

of the journal.

A Pre-Aino Race in Japan.

In the Report of the National Museum for 1890, just issued, are

two papers by Romyn Hitchcock, entitled respectively, " The An-
cient Pit-Dwellers of Yezo '" and " The Ainos of Yezo, Japan."

In these papers he advances the idea, which he evidently thinks

i^ new, that there was a race of people in Japan previous to the

Ainos, and these people he identifies with the Pit-Dwellers of

Yezo. He says, '

' it has been supposed that the shell-mounds

were left by the Ainos. This is the opinion of Professor John
Milne." 5Ir. Hitchcock further says, " It has recently been
shown by the researches of Milne, Morse, Chamberlain, and

others that Japan proper was once inhabited by a race of people

different from the present Japanese, and from the comparison of

the remains found in shell-heaps and kitchen-middens in many
parts of Japan, even as far south as Kiushiu, with similar remains

found in Yezo, it is thought that the Ainos once inhabited Japan."

It is hardly necessary to inform Mr. Hitchcock that the writers

above mentioned did not require the evidences of shell-heaps to

convince them that the Ainos inhabited Japan, as historical

records in that country fully establish the fact. I have always
maintained, however, and in one case with an acrimony which I

now regret, that all the evidences point to the existence of a race

occupying Japan previous to the Ainos, citing these very shell-

heaps as proof. I am not concerned with the fact that he has

overlooked my views published at different times on the subject,

but I do object most emphatically to being represented by Mr.

Hitchcock as holding views directly the reverse of what I have

repeatedly urged; and as the point of a Pre-Aino race in Japan,

if established, is of some value, I do not intend to relinquish it

unless other claims to priority can be shown. While Mr. Hitch-

cock has not taken the trouble to look up my papers on the sub-

ject, he cannot plead ignorance of my views, as he has made
most ample use of a memoir by Mr. Basil Hall Chamberlain, pub-

lished by the University of Tokio, and should have seen the fol-

lowing statements in that publication (p. 44). Mr. Chamberlain

says: " Two theories may be held with regard to the former pres-

ence of the Ainos in Japan. One is that they have occupied the

whole country before the arrival of the Japanese. This theory

has been advocated by Professor Milne. . . . The arguments used

by Professor Milne are chiefly derived from archaeological finds.

... To his arguments, which should be consulted at some length,

... it has been objected by Professor Morse . . . that there is

no positive proof that the remains attributed by him to the Ainos

may not have been left by some still older race." There is, there-

fore, no excuse for this oversight or blunder on the part of Mr.

Hitchcock.

Fifteen years ago I sent from Japan a communication to Nature

of London, entitled " Traces of Early Man in Japan." In this I

said: "The examination of a genuine kjoekkenmoeddmg, or

shell-heap, enables me to give positive evidences regarding a pre-

historic race who occupied this island." And when I designated

this race as pre-historic, I supposed every one familiar with

Japanese history was aware of the fact that the Ainos had pre-

ceded the Japanese in Japan, as the Indians had preceded the

English in New England. Hardly a popular book on Japan

had failed to allude to the fact, quoting early records of the

Japanese in proof of it. Over thirteen years ago I sent an article

from Japan to the Popitlar Science Monthly, entitled " Traces of

an Early Race in Japan." This was published in the January

number, 1879, and contained numerous engravings. In this paper

I said : " With every reason for believing that the Japanese came
from the south, displacing the Ainos, who came from the north,

the question next arises as to the original occupants of the island.

Did the northern people encounter resistance from a primitive

race of savages, or were they greeted only by the chattering of

relatives still more remote, whose descendants yet clamber about
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the forest-trees to-day? The records are silent upon these points.

A discovery that I made in the vicinity of Tokio last year leads

me to believe that possibly the traces of a race of men previous to

the Aino occupation have been found." Again I say : "The next

question arises as to whether the deposits are Aino or pre-Aino.

The race who left these remains were pot-makers par excellence.

It is generally admitted by ethnologists that the art of pottery

once gained is never lost. It is a fact, however, that neither the

Esquimaux, Aleutians, Kamtchadales. nor the Ainos are essentialy

earthen pot makers." And, again, having shown incootestible

proofs of the evidences of cannibalism in these deposits, I ask,

"Were the Ainos cannibals? Repeated inquiries among eminent

Japanese scholars and archseologists, like Mr. Kanda, Mr. Nina-

gawa, and others, as to this question, are always answered in the

same way. Not only were they not cannibals, but they are reported

as heing so mild and gentle tliat murder was never known to have

occurred. So monstrous a habit would certainly have been known
and recorded, particularly in the painstaking annals of early his-

torians.
"

In the Proceedings of the American Association for the Advance-
ment of Science for 1878 occurs in tire list of papers read by title

the following one of mine, entitled '• Evidences of Cannibalism in

a Nation before the Ainos in Japan." A foot note states that this

paper was published in the Tukio Times

In the year 1879 the University of Tokio published my memoir
on the "Shell Mounds of Omori," illustrating the various forms

of pottery, bone implements, etc., by seventeen folded plates.

While this memoir is devoted exclusively to a minute description

of the Omori deposits as a basis of comparison with material that

I had on hand for the description of other shell-heaps, yet I urged

the evidence of the deposits not having been made by Ainos, but

hy a race anterior to the Ainos, and cited especially the evidences

of cannibalism as bearing on this point.

Twelve years ago I had occasion to criticise and controvert

(American Naturalist, September, 1880), in the most emphatic
manner Professor Milne's views as published in the Transactions

of the Asiatic Society of Japan. At the same time I also showed,

as I believed, the fallacy of the views of Henry von Siebold on this

question. Thus in various publications in 1877, 1878, 1879, and
1880 I have urged the existence of a pre-Aino race in Japan.

Had Mr. Hitchcock taken the trouble to give proper credit to

others who had worked in this field, he would have found addi-

tional support to the position he takes ; as it is, his paper is marred
by misapprehension and by the injustice of these omissions.

Edwaed S. Morse.
Saleui, Mass., Aug. 30.

On the Fundamental Hypotheses of Abstract Dynamics;

From Another Point of Vievy.

There is at present very little agreement among physicisfe or

philosophers as to the nature of the hypotheses or laws upon
which dynamics is based. On Aug. 5 Professor MacGregor ex-

pounded one view of the matter in these columns; but as I cannot

but think his view contains some logical imperfections, I wish

to lay before your readers a different view with which to compare
it. For this is not a question to be settled by authority; the

arguments on either side are after all simple enough, and, having
studied them, any man of average attainments is capable of

weighing them and forming his own opinion.

The principles of abstract (subjective) geometry may be deduced
from definitions of the terms "Position" and "Direction,"' to-

gether with certain axioms asserting the conceivability of geo-

metrical figures and constructions. Even without these axioms
a symbolic geometry might be deduced, whose conclusions, bow-
ever, would be mere truisms, or verbal assertions, till they were
given a meaning by the axioms. To proceed to the objective

geometry of material space, we require in addition certain in-

ductions ; which, however, are so complete that no practical

doubt remains as to their validity.

' See my " Foundations of Geometry," Deighton, Bell, & Co., Cambridge,
Eng., 1891.

In the same way we may treat kinematics from three different

points of view. Symbolically, it is sufiiciont to define Time im-
plicitly by the assertion, " The positions of points are all con-

tinuous single-valued functions of the Time." This definition

may be given a subjective meaning by the axiom, " Particles are

conceivable in Time," and an objective meaning by an induction

proving that "material particles exist only in Time," i.e., their

positioxis are continuous single-valued functions of a certain

variable, which we may call Time.

To proceed to kinetics symbolically, wc require definitions of

Mass and Force. The only connotation symbolically required for

the former term is "Mass is not a function of Space or Time."
The latter term may be defined imjilicitly by assertions equivalent

to Newton's laws of motion, which may be stated thus :
—

1. The resultant force on any particle in any direction, referred

to a given set of axes, is the product of the measures of its mass
and its acceleration in that direction.

2. All forces go in pairs between pairs of particles, equal forces

in opposite directions acting on the particles respectively in the

line joining them. (Such a pair of forces may be spoken of as a

stress.)

It is evident from 1, since mass is not a function of space or

time, that forces, like accelerations, are vectors, and may be com-
pounded by the parallelogramic law. Paragraph 1, however,

only speaks of resultant forces, and the actual, or acting, forces

on any particle would remain entirely arbitrary but for paragraph

2, which must be read in conjunction with 1. Professor Mac-
Gregor asserts that paragraph 2 is not consistent (i.e., m,ight be

inconsistent) with 1. So far from this being the case, I propose

to show that it still leaves the term Force to some extent arbi-

trary. The stresses between particles are not completely deter-

mined, even with reference to a given set of axes; and, moreover,

both Force and Stress are relative to the axes chosen

.

In geometry and kinematics both position and dii'ection are

relative terms. To determine a position we require to know its

distance and direction from a given position. To know its direc-

tion we require to know the inclination of that direction to two
given (independent) directions, and, in addition, which side it is

of the plane determined by them.

Suppose, then, we have a set of particles numbered from 1 to n.

Choose the first particle as origin of a system of rectangular co-

ordinates; the direction 12 as that of the axis of x; the direction

at right-angles to this in the plane 123, and on that side of the

line 12 on which the particle 3 lies, as that of the axis y; and the

direction perpendicular to the plane 123, on that side of it on which

the particle 4 lies, as that of the axis z. Thus we have deter-

mined a set of axes completely, and in doing so we have made
the six arbitrary assumptions:—

Xi — 2/i
= Zi = ,

!/„ = z, =
,

23=0.

Now let F^s be the stress between the particles )• and s, being

positive if they attract, negative if thej' repel one another. Then

considering forces acting on particle 1 we have the equations—

F12 -^ + •-^10 -I- m x^,

and two similar equations with y and z (r, „ being the distance

between the particles). Thus in all we have 3 n equations be-

n -n — 1
tween — — quantities i^j a, i?"!,, etc. But these equations

may not all be independent. As, however, they contain (3 ?! — 6)

independent variables, .r,, x^, y^, etc. (the other six having been

arbitrarily equated to zero), there will in general be (3 n — 6) of

them independent. If they only just sufficed to determine the

quantities F^^, F^, etc., we should have

= 3 71 — 6.

Whence ?i =; 3 or 4. Therefore, if n is gi-eater than 4 (which, of

course, it is), the equations must be insufficient to determine the

quantities; that is, the stresses lemain to some extent arbitrary;
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hence the two assertions about Force are arbitrary and may be

laid down as a (partial) definition of that term.

From this definition all the theorems of dynamics may be de-

duced, as from Newton's laws of motion. The theorems of statics

may also be deduced, the only difHculty being the principle of

virtual work. This difficulty, however, disappears as soon as the

term "geometrical conditions" is properly defined.

We have then a symbolic dynamics. To give it a subjective

meaning we have to conceive a real denotation for its terms. It

is not, however, necessary to give a real denotation to Force if we
can do so to Mass, for we may still regard Force as merely a name
for the product of mass by acceleration, or (which is the same

thing) as the time-flux of momentum. To give the theory an

objective application it is necessary to show that what we call

material particles not only occupy positions which are continuous

one-valued functions of what we call Time, but also possess a

certain characteristic which is not a function of space or time, and
which may be called Mass. Then, whether we attach any deno-

tative meaning to Force or not, we can discuss the forces or

stresses that must be postulated between various particles of

matter. The magnitudes of these will in general depend on the

axes we assume by which to determine positions, and also on the

masses assigned to the various particles. The axes and masses

are therefore assumed in such a way as to make the resulting

system of stresses the simplest possible. For example, it is gen-

erally assumed that the stress between any two particles dimin-

ishes as the distance between them increases, and may be neglected

if this distance is very great. Hence in astronomy the attractions

of the fixed stars on the planets may generally be neglected, and

we may discuss the solar system alone. It is further shown that

the system of stresses between the sun and planets is simplest

when a certain plane is taken as " the invariable plane." But we
do not really knoiv that the stresses thus deduced are the actual

ones, or indeed that there is any actual phenomenon correspond-

ing to what we call stress at all. Any plane might be chosen as

the "invariable" one, at the cost of having to postulate a more
complicated system of stresses. We cannot determine fixed di-

rections dynamically, any more than kinematically, except by

making assumptions which are reaUy arbitrary about the stresses

between certain particles.

As Professor MacGregor points out, the law of the conservation

of mechanical energy would flow from the assumption that

stresses are functions of the distances between the particles on

which they act. But this would not include the general law of

conservation of energy until all energy was shown to be mechani-

cal energy. And even then, on the above assumption, the term

conservation of energy would be rather misleading; for the kinetic

energy is not conserved unless the term potential energy is merely

used as a cloak to hide our ignorance of kinetic energies which
for the moment have passed beyond our ken. For example, a few

years ago it might have been said that when we project a keeper

away from an electro-magnet, the kinetic energy with which it

starts becomes converted into potential by the time it stops, just

as when we throw a stone into the air. But if, while the keeper

is at a distance from the magnet, the current is switched off, that

potential energy is abolished! The true view is. however, that

there never was any potential energy at all, the energy of the

flying keeper had its equivalent in an increase in the electric cur-

rent round the magnet— a kinetic, not a potential, energy. And
I have no doubt that some day science will show a similar ex-

planation to hold with respect to gravitation and other actions at

a distance. When that day comes the term " potential energy "

may be banished to " the limbo of once useful things."

It will be seen, therefore, that I differ from Professor MacGregor
chiefly in denying " the non-relative character of Force." Pro-

fessor MacGregor says, " it is easy to show that if it [the third law

of motion] hold for one point of reference, it cannot hold for an-

other having an acceleration relative to the first." I should like

to see his proof ; but if he refers accelerations to a single point, I

can well understand that he should arrive at results inconsistent

with mine. For, as I have shown, the apparently absolute de-

terminations of direction depend in reality on arbitrary assu raptions

as to stresses. Having made these arbitrary assumptions, it may

well be iuipossible to further make arbitrarily the assumptions in-

volved in the third law of motion.

I cannot quite follow his paragraph beginning " It may easily

be proved that the stress between two particles is proportional to

the product, by the sum of their masses into their relative accel-

eration." There seems to be some misprint; but how a single

particle could in any case exert all the forces acting on a system
of particles, I cannot understand, unless the words "equal and
opposite" in the third law of motion are not held to imply that

the forces act in the line joining the particles, which, moreover,

is distinctly implied in the Professor's law of stress. In any case

the difficulty referred to above comes in again, viz., that we can-

not determine dir.ections absolutely, or positions by reference to a
single point.

In conclusion, I should like to point out that it seems incon-

venient, even if Professor MacGregor's views be accepted on other

points, to include in one law of stress, two statements resting on
such very different evidence as that forces may be considered to be

attractions or repulsions, and that their magnitudes depend solely

on the distances between the particles on which they act. It

would give a student a very false notion of the fundamental hy-

potheses of dynamics to teach him that he must accept or reject

both these assertions together. Edward T. Dixon.
Cambridge, Eng., Aue. 20.

The Fundamental Hypothesis of Abstract Dynamics.

Professor Hoskins points out {Science, Aug. 26, p. 123) that

for the conservation of energy the necessary and sufficient con-

dition is that 'S Pdr shall be a perfect differential of a function

of the quantities r, P being the stress between any two particles

of the system, and r their distance; and that the condition that

each P shall be a function of the con-esponding r only, which I

suggested for adoption as a fourth law of motion, with a view to

the deduction of the law of the conservation of energy {Science,

Aug. 5, p. 74), while sufficient, is not necessary.

There are three reasons which influence me in selecting for the

fourth law an hypothesis which is more than sufficient for the

main purpose in making the selection, viz., (1) that it is capable

of simple physical expression, (3) that it is already known to hold

in the case of several natural forces, and (3) that the additional

assumption involved in it, over and above that necessary for the

deduction of the conservation of energy, is one which is, I think,

invariably made in investigations on the laws of natural forces.

What the additional assumption is, is readily seen. In a system

of two particles A and B, '2 Pdr becomes Pdr ; and in this case

it is both necessary and sufficient for the conservation of energy

that the single stress acting shall be a function of the distance

AB only. If we add a third particle, C, to the systena, conserva-

tion no longer requires that the stress between A and B shall be a

function of the distance AB only, though it is secured if that con-

dition is fulfilled. Thus the proposed law assumes, in addition to

what is required for conservation, that the stress between A and B
is not changed by the fact that other stresses have begun to act

between A and C and between B and O. The proposed law there-

fore involves an assumption similar to that implied in Newton's

second law. As Newton's law assumes that a force produces the

same acceleration in a particle whether other forces act on it or

not, so the proposed law assumes that the stress between two

particles is the same whether or not there are other stresses acting

between them and other particles.

That this additional assumption holds in the case of somenatural

forces has been abundantly verified, and in investigations into

the laws of forces not yet determined, so far as my knowledge of

such investigations goes, the same assumption is always made.

This being so, we would seem to be warranted in adopting, tenta-

tively of course, as a fourth law of motion an hypothesis in which

this assumption is implied. The proposed law cannot be said to

have received anything like the verification that Newton's laws

have received. But of the many deductions which have been

made from it, none have been contradicted, while many have been

corroborated, by experience. J. G. MacGregor.
Shubenacadle, N.S., Sept. 2.
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The Nomenclature Question.

I AM glad to see this question brouslit up as it is by Professor

Underwood in the number of Science for Aug. 26; for we should

have a uniform nomenclature in all departments of natural history.

That such is not the case now is apparent to every student who
is working in any of its various branches. But I do not wish to

discuss the subject in general, but to touch upon one or two points.

As to the question of priority, there should be some definite rules

by which this should be governed, as has already been said in

other of our scientific periodicals, and it will not profit by any re-

hashing it here, further than to say that among entomologists it

is generally understood that the mere proposal of a name for a

genus without characterizing it does not hold against a later name
accompanied by a description.

As to the act of a writer who takes a species already named and

puts it into a new genus with his own name after it instead of the

name of the original describer, that is an outrage that has not

been tolerated among entomologists for some time. I can see no

valid reason for retaining such a system of nomenclature in any
department of natural history, merely that some reviser may gain

a little cheap notoriety.

A word as to the initial letter of specific names. It seems to

me that the name of a species is a proper name as much as the

name of a genus; in other words, it is the name of a group of

plants or animals, and, if such, is as much entitled to a capital

initial as is the name of the genus. JIany of our leading ento-

mologists have adopted this view and begin all specific names with

capitals; as, for instance, see Edwards's "Revised Catalogue of

the Diurnal Lepidoptera of North America," 1884; Kirby's ' Cata-

logue of Diurnal Lepidoptera," 1871 and 1877, etc. I believe it is

the correct principle and follow it in all my work in natural his-

tory. G. H. French.
Southern Illinois Normal, Aug. 30.

The Grand-Gulf Formation,

This has now become a clearly recognized division of the post-

eocene geology of the Gulf States. No subdivisions of it have as

yet been attempted in print, though more than three years have
elapsed since the writer — then in the service of the U. S. Geo-
logical Survey — announced the first discovery of fossil? on Pas-

cagoula River and the two branches which form it, Leaf River

and the Chickasawhay, near their junction. The exact locality

of the largest deposit is Shell Bluff, just below Robert's Ferry and
a few miles south-west of the post-office Vernal, in Greene County,

IVIississippi. It was then proposed to call it the Pascagoula for-

mation, and to regard it as distinct from Dr. Hilgard's Grand-

Gulf. Further developments and recent discoveries have con-

firmed ine in this view. It was not at first accepted, because

there is but the one witness, myself, and attempts to trace it

westward and eastward failed to detect the same or similar fofsili-

ferous beds on the Mississippi, on Pearl River, on the Alabama
River, or on any of the smaller streams of these States. This kind

of negative testimony would only go to restrict its extension, and

not to overthrow the validity of the distinction if otherwise prop-

erly established.

Many facts, too numerous to be elaborated in this short paper,

prove that the great Mississippi embayment had collateral

branches in which the variations are too well defined to be disre-

garded. The Pascagoula embayment was one. And whilst the

main body of the Grand-Gulf formation is of sand, sandy clays,

and quartzites due to a fresh-water agency, in the Pascagoula for-

mation it presents a marine aspect, where calcareous clays, more
or less pure and with more or less distinct evidence of molluscan

fossils, prevail. The boundaries of these two will not be at-

tempted in this paper. Let us pass at once to some of the

strongest and more recent proofs.

Of the shells discovered at Shell Bluff it may be said only one,

the large oyster, could be clearly determined. The rest were in a

condition so decayed and friable as to render their transportation

in good condition impossible. But as I remember them, the oys-

ter approached, yet differed from, the recent 0. Virginiana, among
other particulars, in its greater massiveness. Among the other

shells too rotten to be moved was one strongly similar to a Chiath-

odon, though it may turn out to be a Mactra. Another, and
the most numerous, was a small shell somewhat resembling in

size and outline the Donax so common on our beaches, but with
less umbonal development, and with the distinctly visible lines of

growth resembling Venus. The difficulty in this case as well as

the other is that the hinge could not be clearly made out.

Borings for artesian wells at Biloxi and other places on the

Mississippi coast, and quite recently at Mobile, Ala., solve the

difficulty.

The Biloxi borings, among other things, brought up, from a

depth in the neighborhood of 700 feet, fragments of a large oyster,

which might well belong to that of Pascagoula, and a very easily

recognized Onathodon.

The boring at Mobile, from about the same depth and just above

the water-bearing sands, has yielded similar bits of oyster, and a

small shell, evidently the same as that of Pascagoula, and suffi-

ciently preserved to be determined. It is a Venus, or very nearly

allied to that genus, and if not already found elsewhere and
named, the name V. Mohilensis is proposed for it.

Not having room to go further into detail, I wish clearly to say

that I find evidence sufficient to establish the existence of a for-

mation of deep-bedded gray clays of partially marine genesis,

lying upon the water-bearing sands of the upper strata of the

Grand-Gulf formation; that I have traced this clay from Pearl

River, Miss., to Conecuh River, Ala.; that it constitutes the

cover rendering artesian wells possible, and that it was for these

clays that the name Pascagoula was proposed.

Laueence C. Johnson.
Meridian, Miss., Aug. 1.

European Origin of the Aryans.

My attention has been called to Dr. Brinton's note in Science for

June 20 as to the claim of Omalius d'Halloy to have preceded

Latham in calling in question the theory of the Asiatic origin of

the Aryans. In 1890, when in his lectures on " Races and Peo-

ples," Dr. Brinton advanced the claim of d'Halloy, I carefully read

over Halloy's articles, as cited by Dr. Brinton on p. 146 of his

book, and I came to the conclusion that d'Halloy was not ac-

quainted with the theory he is said to have controverted. The

dates confirm this conclusion. The articles in question were

published in the Bulletins of the Belgian Academy during the

years 1839 to 1844, and were recapitulated in 1848. The theory

of the migration of the Aryans from central Asia first found defi-

nite expression in an article by Pott, buried in a volume of Ersch

and Griiber s Encyclopaedia, which was published in 1840, but it

attracted no attention till taken up by Lassen in 1847, and by Jacob

Grimm in 1848. This was the theory against which Latham
contended, whereas d'Halloy's very confused and misty arguments

seem to refer, if they refer to anything, to the Caucasian theory

broached by Blumenbach in 1781, with the modifications proposed

by Adelung in his Mithridates, 1806-1816.

I think, therefore, we are still justified in asserting that Latham
was the first to question the comparatively modern theory that

the Aryan race originated in the highlands of central Asia, a

theory of which d'Halloy does not seem to have heard, and con-

sequently in the second edition of my "Origin of the Aryans,"

published in 1892, I did not think it necessary to modify my for-

mer statements as to Latham's priority. Isaac Taylok.
Settrington, York, England.

Acid Prevention of Cholera.

In previous epidemics the value of sulphuric and sulphurous

acids as preventives was demonstrated, and when Koch discov-

ered his comma bacillus he also noted that its cultivation was
possible only in alkaline media, and that acids destroyed it. In

corroboration of these findings, Niemeyer, who wrote long before

anything of this nature was known, records that the ileum, or

lower small intestine, is the main seat of the pathological changes

caused by cholera. This lower small intestine is the most alkaline

and the farthest from the normally acid stomach. The large in-

testine, being acid, does not suffer.
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In view of these discoveries it would be well to establish an

acid condition of the system by ten or fifteen drops of sulphuric

acid to the quart of water used as lemonade— the water previously

boiled,— and observe if sour wines might not be better for those

in the habit of drinking liquors, also as to whether gout and rheu-

matism, which are acid diatheses, conferred immunity.

S. V. Clevenger, M.D.
Chicago, Sept. 5.

Mars.

At the jiresent time, while theories and suggestions concerning

the jjlanet Mars are in order, it might be well to note that, on a

study of Schiaparelli's chart of Mars, the systems of so-called canals

resolve themselves, in many cases, into radiating groups of six,

making hexagons, and giving the idea that the planet may be

solidified into a mass with tendency to hexagonal crystallization,

the " canals " being, for Instance, fissures on the lines of the angles

of crystallization. This would account for many of the peculiari-

ties of their appearance, while in no way opposing the present

existence of atmosphere, water, snow, ice, and vegetation on the

planet. C. W. Kempton.
Oro Blanco, Ariz., Aug. 25.

La Grippe.

The name La Grippe as used to designate the influenza, which
was epidemic over so large a pai't of the world during the past

two or three years, seems to have had a curious origin. Dr.

Grant, in an essay on the disease published in 1783, states that the

French term La Grippe is derived from an insect of that name
remarkably common in France during the previous spring, and
which the people believed contaminated the atmosphere, and

caused the disease. If this be true, what insect was it?

M. L. HOLBROOK.
New York, Aug. 29.

BOOK-REVIEWS.
A Journal of American Ethnology and Archaeology. Editor, J.

Walter Fewkes. Vol. II. Boston, Houghton, Mifflin &
Co. 1892.

feis volume is issued as one of the publications of the Hemen-
way South-western Archseological Expedition, and embraces, I.,

A Few Summer Ceremonials at the Tusayan Pueblos, by J. Wal-
ter Fewkes; II., Natal Ceremonies of the Hopi Indians, by J. G.
Owens; III., A Report on the Present Condition of a Ruin in

Arizona Called Casa Grande, also by Dr. Fewkes.
Dr. Fewkes, the editor of the journal and the author of two of

the contributions to this volume, has treated the subject of the

Tusayan ceremonials with much greater success than were treated

the Zuni rites, to which he devoted much of the first volume.
The province of Tusayan, or so-called group of Moki Indian

pueblos of north-eastern Arizona, owing to their remoteness from
the demoralizing influence of the white-man's civilization, are

among the most primitive of our aboriginal tribes, and Dr.

Fewkes has made no mistake in abandoning the Zuiii field (to

which he devoted his first field-season, and to which the attention

of such workers as Mr. F. H. Gushing and Mrs. M. C. Stevenson
had earlier been drawn) in order to apply all his energies to this

interesting people. So far as ethnologic investigation has proved,

the Tusayan group (e.xcluding the Tewa village of Hano) is the

only existing example of a nomadic people adopting a strictly

pueblo life— for the Mokis, or Hopi, are a part of the great Sho-

shonean stock; cousins of the Utes, the Snakes, and the Coman-
ches, and who, centuries ago, were disconnected from the main
family and forced to these mesa fastnesses, where they erected

communal structures of stone and mud, and cultivated corn,

squashes, cotton, and other products in the sand-spread plains

below.

Many of the ceremonials described by Dr. Fewkes in this vol-

ume have evidently been borrowed by the Tusayan from the
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various Rio Grande tribes and from tlie Zunis — those from the

former doubtless through the Tewa who fled from the Rio Grande
during the great Pueblo revolt against Spanish authority in 1680-

96. Borrowed ceremonials, however, undergo great changes, as

exemplified by the "ghost dance" or "Messiah craze" now so

general among the tribes from the British possessions to the Mexi-

can frontier; hence it is not improbable that many of the Tusayan
dance-dramas, which originated, say, in Zuiii, are now recogniz-

able only by the corrupted Zufli names which they still retain.

A number of the similarities of the Zuiii and Tusayan summer
ceremonials are shown by the author, tlie performers and their

paraphernalia minutely described, and many interesting featui'es

brought to light. The paper is a valuable contribution to science.

The time for original research among the Pueblo tribes is I'apidly

disappearing, and, happily. Dr. Fewkes is losing no time in plac-

ing before the scientific world the results of his observations.

The second paper— Natal Ceremonies of the Hopi Indians, by

Mr. Owens— is a very pretty portrayal of the birth rites of the

Tusayan, or, as they call themselves, the Hopi Indians, and many
interesting facts are made known. Mr. Owens, who was Dr.

Fewkes's field assistant, records these ceremonials without at-

tempting their probable interpretation — a wise precaution, since,

without at least a fair knowledge of the native tongue, or an inti-

mate Acquaintance with the Indians themselves, the results might
otherwise have been misleading.

Ever since the fiist establishment of missions by the Jesuit

Father Kino, in soutliern'Arizona, in the 17th century, the civil-

ized world has been treated to descriptions of Casa Grande, a mas-
sive ruined adobe structure a short distance from the banks of

the Rio Gila. Some of the authors aver that this noble old build-

ing was the birthplace of Montezuma, and on many of our maps
of the latter half of the last century it is noted as the second stop-
ping-place of that monarch on his way from Aztlan ! Several
authors agree in identifying it with Chichilticale, a ruin men-
tioned by Vasquez de Coronado in 1541 ; but this Bandelier denies
on the ground that the course of that eonquixtador lay farther
east. Dr. Fewkes has supplemented the information given by
Bartlett, and later by Bandelier, Hinton, and others, with a de-
scription of the present appearance of Casa Grande, accompanied
by a number of excellent illustrations and a ground-plan on which
various measurements are given. A reference, on page 189, to
what appears to be an accidental clogging up of an opening in
one of the walls by debris fallen from above, should not stand
uncorrected. The massive and symmetrical block of abobe re-

ferred to and figured in one of the cu(s is a door " close," exam-
ples of which, but generally of stone, are frequently found in our
south-western ruins, and which were formej-ly in use by the Zuiii
Indians. Indeed, the Zurii name for door is but a survival of the
term, now obsolete, of course, for stone-close; i. e., when door
were introduced, doubtless by the Spaniards, they weie still closes

to the Zufli mind, and since their name for a close was, literally,
" stone close,"' their name for a wooden door became '-wooden
stone-close," a name which is retained to this day. The block of
adobe was a close, and was fashioned to fit the opening of the
wall, thus forming a cumbersome but sm-e means of defense.
The volume is a model of typography, and it is illustrated gen-

erously and well. F. Webb Hodge.
Washington City.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when Lght

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub

lished far and wide among elec-

tricians.

First inserted June 19, 1891. No re-

s] onse to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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DANGER FROM THE POPULA.R MISUSE OF QUININE.

BY W. THORNTON PARKER, M.D

A RECENT editorial in the Medical Neu'S of April 2, 1892, con-

cerning deaths from cocaine, may %vell be noticed in connection

with the investigation of dangers from the popular misuse of qui-

nine. " I have never seen it," ergo " No man's experience,

however wide, can cover all the possibilities of disease and acci-

dent. It may be well and wise for one to say. ' I have not seen

it," %vhen the possibility or lilielihood of this ot that pathologic or

toxic accident is under discussion; but it is never wise and never

well because of the perhaps limitation of one's own experience to

deny the reality of occurrences vouched for by competent ob-

servers, and not in themselves incredible."

A recent item in one of the daily journals has prompted me to

say a word against the misuse of the popular remedy known as

quinine. The item referred to states that a sea-captain, sailing

his craft too near a sunken ledge, was warned to give the dan-

gerous quarter a wide berth. He replied, by yeUing out at his

adviser, " You go straight to hell; lam sailing this craft where

I please.'' The vessel was wrecked, and the insurance money
refused on the ground that the captain wilfully destroyed his

vessel. This the defence emphatically denied. In explanation of

his extraordinary language, the captain stated that he had been

suffering from malaria, and had taken large doses of quinine for

relief, and had become so much "influenced'' by its action that

really he did not know what he was saying or doing.

Few, if any medicines, enter so largely and generally into popu-

lar use as quinine. Throughout the world we find it almost

everywhere for sale; it can be purchased in any quantity by any-

body, and used as the purchaser may think best, in larger or

smaller doses, at intervals, or continually. Few seem to under-

stand its poisonous action, or even suspect that its continual use

can result in any special injury to the system. It is prescribed by

all sorts and conditions of men, women, and children. Ruse, in

his excellent text-book of medical jurisprudence, defines a poison

as '-a substance which, when introduced into the body by swal-

lowing or by any other method, occasions disease or death; and

this as an ordinary result in a state of health, and not by a me-

chanical action. It must be as an ordinary result; a substance,

for example, which affects one person injuriously through idiosyn-

crasy, is not to be called poison. Again it must be in the healthy

system, as is well known, many diseases render the system ex-

tremely susceptible to impressions by external agents, e. g., in

gastritis, the blandest substance, even water, may excite vomit-

ing.''

The action of the malarial poison upon the system is of such a

nature that many would claim that any abnormal nervous im-

pression would be more likely to have its origin in the malarial

poison than in the quinine, which is given with a view to neutral-

izing that poison. We know of so many diseases following the

inception of the malarial germs that any attack upon quinine, as a

poisonous remedj', may reasonably expect prompt resentment.

Ringer states, that " large doses produce severe frontal headache

with dull, heavy, tensive, and sometimes agonizing pains. While

these symptoms last, and, indeed, generally before they appear, the

face is flushed, the eyes suffused, and the expression is dull and

stupid. Even small doses in persons very susceptible to the ac-

tion of this medicine will produce some of the foregoing symp-

toms, especially the headache and mental disturbance. Many of

these symptoms are, no doubt, due to the action of quinia on the

brain. In toxic doses it excites convulsions. Chirone and Cure

find that the removal of the motor centres of the brain prevents

these convulsions; and, if the central hemisphere is removed on

one side, the convulsions are unilateral. Albertoni, on the other

hand, finds that quinia wUl induce convulsions when the central

hemisphere or the cortical motor centres are removed." Dr. Bar-

tholow states, that " In full medicinal doses, as the quinia accumu-
lates in the brain, a sense of fullness in the head, constriction of

the forehead, tinnitus aurium, more or less giddiness, even de-

cided vertigo, may be produced. In actually toxic doses all of

the above symptoms have been intensified. There are intense

headache with constriction of the forehead, dimness of vision,

or complete blindness, deafness, delirium, or coma, dilated

pupils, weak, fluttering pulse, irregular and shallow respira-

tion, convulsions, and finally collapse and death." Dr. Wood
states, that "The minimum fatal dose of quinine is not

known, but it must be large, and probably varies very

much." Brown-Sequard states, that "In epileptics the attacks

are rendered decidedly more frequent by the cinchona alkaloids."

Dr. Wood is of the opinion, also, that "In large doses quinia,

without doubt, abolishes the functions of the cerebrum."

From the foregoing we have evidence to demonstrate that

quinia is too dangerous a remedy to be prescribed recklessly by

medical men, and that its popular use by people ignorant of its

action should be condemned and, if possible, prevented. In our

o\vn practice we have known of four cases where moderate doses

continued even for two or three days would produce serious cere-

bral disturbance amounting to almost homicidal mania. There

are very many cases in every community where the use of quinine

will affect the nervous system of patients in a serious manner.

One patient, after using ten grains, did not know whether it was

morning or evening, and was bewildered in finding his way home.

Another complained to me that he could not take quinine with-

out feeling cross and out of sorts for a week afterwards. Still

another, a very peaceful man naturally, stated that the use of

quinine for a day or so made him quarrelsome and pugilistic,

and he feared that under its influence he might commit some
act which might bring him into serious trouble. .Supposing that

a lawyer should offer in defence of his client the statement that,

acting under the advice of his physician, the patient had been

taking large doses of quinine for several days, and in a paroxysm
of rage, while under the influence of the drug, he had committed

homicide, would this man in equity be responsible for his deed ?

That quinine is a dangerous drug with many there can be

no doubt, that it is universally dangerous there may be some
question. It seems to me but just, under the circumstances, that

it should be rated as a poison. The study of the action of quinine,

from a medico-legal standpoint, is one, therefore, not without in-

terest.

POPULAR ERRORS ABOUT WILD ANIMALS.

BY THEODORE B. COMSTOCK.

In the issue of the Popular Science Monthly for September,

1893, at page 719, is the following item under "Notes" :
—

" A novel view of the puma, or panther, as it is commonly
called, is taken by Mr. W. H. Hudson, in his ' Naturalist in La
Plata,' who insists that it never attacks men except in self-defence.

In the pampas, where it is common, the gaucho confidently sleeps

on the ground, although he knows that pumas are close by; and
it is said that a child may sleep on the plain unprotected in equal

security."

There are many popular notions concerning the danger from

wild animals which evervone who has travelled out of the Ijeaten
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paths has come to know as groundless. The puma, or American

panther, and its South American representative, the jaguar, are

not regarded by experienced hunters and naturalists as animals to

be feared, excepting under circumstances which leave no avenue of

escape open to the beast. The writer has repeatedly observed this

fact in connection with the puma in this country, with the jaguar

in the forests of the Amazon, and with various other wild ani-

mals, in both regions, wliich are terrible antagonists when brought

to bay by wounds or other events demanding defence of self or

young. The puma plays like a cat about the lonely traveller on

foot or pnow-shoes in the Rocky Mountains, and the curiosity of

the jaguar brings him nightly to the camps of voyagers along the

Brazilian rivers. I have often in that region been disturbed in

sleep by such prowlers, who would rush suddenly off upon the

slightest movement of my body; and upon numerous occasions in

the morning fresh tracks in the sand all around our blankets

would be visible, many times without our being awakened by the

movements of the animals.

Mr. Hudson's remarks regarding the fearlessness of the natives

in La Plata do not, however, agree with my own observations of

the average Amazonian dwellers. As an instance, one night in

1870, at the Cachociras (waterfalls) de Maroim upon the Tocantins

River, some 200 miles above the city of Para, we encamped in

the forest at the edge of the river, contrary to our usual custom

of selecting a sandy island. Some in hammocks, others with

blankets spread upon the ground, we North-Americans all slept

soundly, notwithstanding that a rock cavern with well-gnawed

bones and other signs of jaguar occupancy lay within 300 feet of

the camp. I did awake once and saw the glaring eyes of a huge

jaguar, as I supposed, within a few feet of my hammock. Next
morning the tracks were evident in this particular spot, as well

as many others all around camp, which were not there when we
lay down at night. But the natives ! Every mother's son of

them uttered that night fervent prayers for pi-otection, and sought

rest in the tree-tops, swinging their hammocks from limbs hang-

ing far out over the water, at the same time cautioning us of the

great danger to be feared from vicious attacks of the tigers. This

is only one of a number of similar instances, and not a little ex-

perience with the puma and with bears of various kinds (including

the cinnamon and grizzly) and other animals of reputation for

unbridled ferocity, has brought me to the same conclusion regard-

ing them. The writer called attention to the harmless nature of

some supposed dangerous feres as early as 1873-74 in articles in

the American Naturalist upon " The Scientific Value of the Yel-

lowstone Park."

Venomous reptiles and insects, as the rattlesnake, " Gila Mon-
ster," tarantula, scorpion, centipede, etc., have reputations beyond
their deserts for blood-thirstiness. Notwithstanding the numer-
ous authentic cases of poisoning by them, I have yet to learn of

one which cannot be fairly regarded as the derrier resort of the

animal in a defensive attitude. Give any one of these creatures

a reasonable (to their notion) chance of escape and they will avail

themselves of it in preference to attack. One may come upon
them suddenly, and unconsciously put them in a position from
which no escape is open; but, if they are let alone or given a free

field, they will always avail themselves of it. I remember the

case of a rattlesnake in Texas, which we had surrounded and
which was menaced by clubs upon all sides. He ran for dear life,

striving his best to pass the gaps between each pair of enemies,
until, baffled at every point, he suddenly turned upon the writer

for an attack. As soon, however, as this manoeuvre had opened
a passage-way in one direction, he darted off and was again
caught only with great difficulty. So, in Indian Territory, among
the Wichita Mountains, where the rattlesnakes are akin to boas

in size and hideousness, they are wofully sluggish. I have en-

countered them there among the rocks and in the tall grass, with
the sickening rattle sounding long enough to get far from harm be-

fore the dangerous thrust was made. My horse has almost stepped
upon them in such situations in that region, as well as in Wyoming,
Texas, Arizona, and elsewhere, without further result than a
scampering off of the snake. Much as the boa constrictor is

dreaded in Brazil, cases are exceedingly rare of the exercise of its

undoubted power over humanity.

The alligator, with all his ability to devour, is an arrant coward,
and we often bathed in the tropical rivers where they were dis-

porting themselves not far away. The natives there claim that

none but drunken men are in danger from their attacks.

Hunger, endangerment of life, excessive fear of man with no
means of escape, and a sudden surprise are all effective in bring-

ing up every means of defence. The real danger from association

with many of these creatures is the liability to meet them una-
wares, or to suddenly place them on the defensive through the

unconscious movements of sleep. The more sluggish or the smaller

the animal, the greater is this risk.

In Arizona the bite of a certain small species of skunk is very

much dreaded, owing to the belief that hydrophobia is a probable

result. There is almost no danger from this source, nor from the

vile excretions of other species of polecat, if one does not directly

attack them ; but from their unfortunate sociability in this region,

a sleeping person may suddenly throw out his hand when dis-

turbed, without awakening. In nine cases out of ten this will

drive off the intruder, who will rarely return. Occasionally,

however, such an act may hit the animal, when he will bite as he

flees. Very few cases of this kind have been reported. I have

frequently discovered innumerable tracks of these animals about

my cot of a morning when camping in sandy tracts, and some-

times have seen them moving about, A movement of the arm is

always enough to send them post-haste to cover at a distance.

Persons lying on blankets on the ground need more caution, as

these "essence peddlers " will sometimes occupy such beds on cold

nights.

Skunks are extremely abundant for several weeks in autumn in

this region. Last year four of them entered the university itself,

and at one point in the Baboquivon Mountains as many as thirty

were killed near our cabin in two or three days. They would
come up to the doors at midday, and as many as seven at one

time were seen on moonlight nights within shooting distance.

These pests have again made their appearance this month.

There seem to be four kinds of them, varying materially in

" scentability " from the inodorous little biter to the one which is

the very quintessence of malodorousness, and m color from a light

gray to a dense black with white tail. Somehow or other, one of

each kind inhabited a cosy nook beneath the writer's office last

fall. The little gray one was particularly fond of intruding into

my bed-room until the shot-gun was called into requisition.

Tucson, Arizona, Sept. 5.

CONCERNING THE AERATION OF MILK.

BY 0. S. PLUMB, DIRECTOR A(3RICULTURA.L EXPERIMENT STATION OF

INDIANA.

Much advance has been made in our knowledge of dairying of

late years, and especially in America has there been much atten-

tion devoted to problems affecting the industry, which has resulted

in remarkable progress. Some of the American agricultural ex-

periment stations have made themselves be^t known by the dairy

investigations they have conducted.

Among these subjects of study has been that of the influence

of aeration upon milk. Milk fresh from the cow, that was aerated

and suddenly reduced in temperature at the same time, it was
claimed, would remain sweet longer than milk not so treated

set under similar conditions. Within a comparatively short

time aerating machines have been placed on the market, that are

credited with removing disagreeable odors and retarding acidity

of milk.

Bulletin 27 of the Vermont Experiment Station, for January,

1893, states that the "aerator gave good satisfaction" when in

use at that institution. At the Cornell University Experiment
Station the aeration and cooling of milk were studied by Professor

H. H. Wing, and the results published in Bulletin 39, for July,

1892. In this it is shown that the Champion aerator will cool 235

to 350 pounds of milk per hour down to about 60" F. Milk passed

over the Champion was, on an average, perceptibly sour in fifty

hours after setting; that aerated on the Star machine was sour in

fifty-one hours; while milk aerated with the Powell machine
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soured in forty-six hours, the average length of time in which

milk not aerated became acid. It was also shown that skim-milk

from aerated milk contained .53 per cent of fat against .31 per

cent of fat in skim-milk from milk not aerated ; this milk was set

in Cooley cans.

During April and May of the present year the writer, assisted

by Mr. H. C. Beckman, an agricultural student in Purdue Uni-

versity, carried on a series of tests to note the influence of aeration

upon the securing of butter-fat in milk, the details of which were

presented to the Society for the Promotion of Agricultural Science,

at Rochester, N.Y., on Aug. 20. Fifty pounds of fresh, warm,

mixed milk was divided into two lots of twenty-five pounds each.

Lot one was passed over an Evans and Heuling aerator and re-

duced in temperature, on an average, from 88.8" to .56.5'= F. This

milk was then set in cold water, and skimmed in twenty-four

hours. Lot two was treated like lot one, excepting that it was

not aerated. Twenty-nine lots of cream were secured from each

class, which resulted in a total amount of 183 pounds 51 ounces of

cream from aerated milk, and 181 pounds 10* ounces from that

not aerated. Daily tests were made with the Babcock machine,

which showed an average of 24.4 per cent fat in cream from

aerated, and 34.0 per cent of fat in cream from non-aerated

milk. Thirty-two pounds seven ounces of butter were made
from the cream from aerated milk, and six ounces less from the

non-aerated.

The limited amount of experimental evidence published would

indicate that aerated milk kept sweet somewhat longer than that

not so treated, other things being equal. Our practical observa-

tions seemed to point this way. In order to more carefully in-

vestigate this point, a chemical investigation of the subject was

carried on under the direction of Professor H. A. Huston, chemist

of the Purdue University Agricultural Experiment Station. The

milks were treated as noted above, one lot being aerated and the

other not. Check samples from each lot were taken every twelve

hours. The relative acidity of the milks was determined by

means of the quantity of one-half normal caustic potash required

to produce a neutral tint. On account of the well-known amphe-

genic action of milk with litmus paper, it was considered desira-

ble to obtain results with more than one indicator. After repeated

trials with a large number of indicators, phenol-phtbalein and
corralline were selected. The milk was titrated at once after

sampling. After the first twelve hours 5 cubic centimeters one-

half normal HCl were added to 250 cubic centimeters of the milk

;

25 cubic centimeters of this milk were taken for titration. Sev-

eral methods of setting the lots of milk were tried. A synopsis

of these tests, over equal periods of time, shows the following in-

teresting results : In sixteen tests the aerated milk was most acid

;

in eleven tests the non-aerated milk was most acid ; while in seven

cases the acidity was equal in both lots. These tests, which

represent considerable painstaking work, do not indicate the re-

sults from aeration that were to have been expected as based on

current opinion.

If cows are properly fed and milked, the writer does not believe

that normal milk will be disagreeable if set in clean vessels in

sweet surroundings, yet there are those who lay great stress upon

the animal odor in milk, and the necessity of removing it. It is

claimed that the aerator will accomplish this. In the Wisconsin

Farmer of Sept. 3, a short article is published on aerating milk,

credited to " a Vermont authority." Says the writer, " by

aerating milk, odors can be completely driven out that have been

absorbed by the milk after being di-awn from the cow. Odors

that were derived by the milk through the system of the cow are

not so easily taken out. They will be somewhat lessened, but

can never be wholly removed. Milk should be aerated as soon as

possible after it is drawn, and it should, at the same time, be

cooled. Aerating alone is an advantage, but its good effects en

the keeping of milk are much increased by bringing the milk

down to 55° or lower. Milk should keep at least twelve hours

longer for the aerating. By using a cooler and aerator faithfully

it is possible to dispense with ice in selling milk under the ordinary

conditions as they occur in the smaller cities; but where the milk

is to be brought by train, and is 24 to 36 hours old before it is put

on the milk cart, it would be necessary to use ice even with

aerated milk. . . . The man who is raising his cream by shallow

setting or cold deep setting has no use for a milk aerator or a

milk cooler. Either would be a positive detriment, occasioning

the loss of a large amount of butter in the skim-milk."

This subject is one of considerable interest and importance. A
person has no business to have milk so contaminated by odors

after being drawn, as to require the use of aeration to make it

palatable. As bearing on the other points in the article quoted,

I believe there is but little experimental evidence at hand, though

this in a measure substantiates it. Our experiment stations have

an opportunity to do some interesting work in this direction.

Purdue University Agricultural Experiment Station, Lafayette, Indiana.

REPORT OF THE SUMMER SCHOOL OF THE BROOKLYN
INSTITUTE FOR THE SEASON JUST CLOSED.

BY HERBERT W. CONN, DIRECTOR.

The Biological Laboratory of the Brooklyn Institute of Arts and

Sciences has just closed its third season of biological work. The

session has been the most successful one in its history, and as a

preliminary report of the summer's work it will be fitting to give

a brief account of the history of the Laboratory, together with its

purposes and aims, in order that those interested in the matter

may gain a better knowledge of the school.

The Biological Laboratory at Cold Spring Harbor was organized

in 1890. It owed its inception to the Brooklyn Institute, and has

been established as a branch of that institution of popular educa-

tion. The foundation of the school was made possible through

the generosity of Mr. John D. Jones and the New York Fish Com-
mission. Mr. Jones at the outset contributed a considerable sum
of money towards purchasing the equipment of the Laboratory,

and the New York Fish Commission offered to the school the use

of its buildings and appurtenances located at Cold Spring Harbor,

L I. Other friends, among whom may be mentioned Mr. Eugene

Gr. Blackford, Professor Franklin W. Hooper, Dr. Oliver L. Jones,

Mr. Louis O. Tiffany, Mrs. H. G. DeForrest, and Miss Julia B.

DeForrest, have contributed generously toward the equipment

and support of the school. By means of these contributions and

from students' fees the Laboratory has been thus far supported.

Up to the present time the hatchery of the New York Fish Com-

mission has served as a laboratory building, but the school has

reached the limit of the accommodations thus offered, and is

hoping to erect a special laboratory building during the coming

year, which will be especially adapted to biological work. The

Laboratory has been supplied with a launch, collecting apparatus,

aquaria, and other appliances necessary for the pursuit of biologi-

cal work. A library of biological literature has been furnished,

and microscopes, etc.. have been loaned by the Brooklyn Institute

and Wesleyan University. During the present year a beautiful

lecture-room has been fitted up for the school by the Wauwepec

Society, a society organized by Mr. John D. Jones for local im-

provement at Cold Spring Harbor. The New York Fish Commis-

sion has given the use of its boats, aquaria, pumps, and other

apparatus, which has been of great value to the school. Thus

equipped, the school has been enabled to enjoy three successful

seasons, and to demonstrate the need of further support and better

equipment. The Wauwepec Society is contemplating the erection

of a laboratory building for its use, and its further growth is only

a matter of time.

During its three years of existence, over sixty persons have

made use of the advantages offered by the Laboratory, either in

study or in investigation. Those attending the Laboratory have

included college professors, public-school teachers, physicians, and

students of various grades of schools.

The Laboratory was, for the first year, under the direction of

Bashford Dean, Ph.D., of Columbia College. During the last

two years it has been directed by Professor Herbert W. Conn,

Ph.D., of Wesleyan University, who has been assisted by Professor

Charles W. Hargitt, Ph.D., of Syracuse University, and Professor

H. L. Osborn, of Hamline University. In addition to these, there

have been at the school leading biologists from various institutions,

including Columbia College, Rutgers College, Trinity College,
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University of Notre Dame, and others, who have assisted mate-

rially, to the advantage of the school, by numerous lectures, given

partly to the students alone and partly to public audiences.

The need of a summer school of biology in the vicinity of New
York and Brooklyn has been felt for some time. There are many
teachers and students who are on the look-out for methods of

passing the summer vacation, which will be at the same time

pleasant and profitable. To those interested in natural history

science, a summer laboratory of biology offers such an opportunity.

The success of the Biological Laboratory at Wood's HoU, and the

increasing demand upon its space, have demonstrated the need of

other schools of similar character. Moreover, the purpose of the

Wood's Holl school of attracting biological investigators, has

pointed out the need of a special school of instruction. The Bio-

logical Laboratory at Cold Spring Harbor has therefore been de-

signed to fill a somewhat different need than that of the Wood's
Holl Station. It is designed primarily as a .school of instruction

in zoology and botany, and not as a special laboratory for investi-

gation, or as a technical school, and is also intended for students

rather than for investigators.

Students of biology who make use of our marine laboratories,

may be divided into three classes: 1. General students, who.

having little or no experience with living animals and plants, de-

sire a general course in zoology and botany. This class would

include medical students, who find biological study of great value

as bearing upon the study of medicine, and who find no time for

such work during the school year. 2. College students and others,

who, having had a general course in zoology and botany, desire

to do miscellaneous work of a higher character, or to study em-
bryology from the practical side. 3. Those who desire to under-

take original research, either independently or with special

guidance. Most of the marine laboratories on our coast have

been designed primarily for the third class, although other students

are welcomed in some of them.
It has been the design of the school at Cold Spring Harbor to

plan its course especially for the first two classes. Every year is

seeing a growing demand for the teaching of natural history in

our public schools, and the teacher who is in especial demand is

the one who has had practical knowledge of his subjects rather

than simple book-knowledge. The need of summer schools,

where our teachers can gain this familiarity with nature, and at

the same time pass a pleasant vacation, is becoming more and
more felt. The increasing popularity of summer schools voices

this demand. The public-school teacher, who wishes to take a
prominent part in the better type of teaching which is rapidly

forcing its way into our schools, is beginning to feel the need of

practical work; and a. few years hence those teachers who have
made use of summer schools of practical experiment will be found
holding the best positions. The school at Cold Spring Harbor
has been designed primarily to meet this demand, and it pur-

poses to offer to all wishing to take good positions in our schools

a chance to so familiarize themselves with living things as to make
their teaching active and vital instead of mere text-book instruc-

tion.

For this purpose an elementary course in zoology is arranged,

lasting six weeks. During the present summer this course has
been given by Professors Herbert W. Conn, Charles W. Hargitt,

and H. L. Osborn. It has consisted of daily lectures describing

animal types and giving information in regard to different zoologi-

cal topics. The lectures have been followed by laboratory work
upon the types described, either by microscopic study or with
dissecting instruments. The practical laboratory work is per-

sonally directed by the instructor in charge. The course of six

weeks thus directed gives a survey of all of the chief types of

animals, and, when accompanied by collecting and by such other

miscellaneous study as is sure to be suggested by the exigencies

of collecting excursions, gives the student a practical knowledge
of animals and life which he could not get by a much longer

cour^ of study away from the sea-shore. The general course thus

given is an elementary one, but at the same time many advanced
students find it worth while to follow the course partly as a re-

view, but more especially as a means of studying fresh specimens
of types which are familiar to them only from text-book descrip-

tions. Either the whole or parts of this course are, therefore,

taken by nearly all the students in the Laboratory.

To add to the value of the Laboratory in general instruction, a
course of scientific lectures is given during the summer by well-

known scientists from various institutions of learning. These
are given in a lecture-hall near the Laboratory and are illustrated

by lantern views. During the present summer there have been
fifteen lectures in this course upon various subjects connected
with geology, zoology, and botany. The lecturers have been
Professor Herbert W. Conn, Ph.D., Professor Charles W. Hargitt,

Professor H. L Osborn, Professor Henry F. Osborn of Columbia
College, Dr. Thomas Morong of Columbia College, Professor

Franklin W. Hooper of Brooklyn Institute, and Professors John
B. Smith, Byron D. Halstead, and Julius Nelson of Rutgers Col-

lege. These lectures, though of a high order, are not technical,

and are enjoyed by all the students. It is expected next year to

add a course in botany of a somewhat similar nature to that in

zoology for the benefit of those desiring summer work in this

subject.

For students who have taken the elementary course or its

equivalent and desire more advanced work, no definite line of

instruction is laid out, but each student's work is planned for

himself. It may be that he wishes to study embryology ; he is

then set at work upon the development of some animal, and
shown how to study its various stages and interpret their mean-
ing, and taught how to preserve specimens for future study. It

may be some special group of animals which he desires to study

;

then the collecting apparatus is put into use to provide him with

as large a variety of the group in question as is furnished by the

region. It may be microscopic anatomy that he desires ; then he
is given practical instruction in tissue preservation, section cut-

ting, and staining. But, whatever the line of work such student

may choose, it may be independently planned for him, and its

chief aim must be in all cases to teach methods of work. For
college students who have studied under constant minute direc-

tion, this somewhat greater freedom of work with living speci-

mens, rapidly developes independence of thought and accuracy of

observation, and is of the utuaost value as training for future

work.

A special line of work in bacteriological methods has been of-

fered during the last two years. This line of work has no special

relation to a marine laboratory, but there are many students,

especially among medical schools, who desire to learn methods of

bacteriological work, and find no time for it in their regular

course. For this purpose practical instruction in making culture

fluids and cultures, in separating and determining species of bac-

teria, is given. A course of twelve lectures upon the history of

bacteriology has been given by Professor Conn, during the present

summer. The lectures were delivered before the whole Labora-

tory, and those who wished have taken the practical work of

making cultures and the study of the bacteria in water and milk,

with other simple elementary bacteriological problems.

Thus it will be seen that the school at Cold Spring Harbor is

especially intended for those desiring instruction and facilities

for acquiring practical knowledge of biology. But its plans do
not end here. Hitherto it has not been able to offer special in-

ducements to those desiring to undertake original research; yet

several investigators have been engaged in such work during the

last two summers, and it is the design of the management to offer

such opportunities as fast as facilities admit and occasion de-

mands. The new Laboratory in contemplation will contain pri-

vate rooms for research, and will be especially fitted up with ref-

erence to this work. Every endeavor will be made to meet the

needs of those who desire to use the Laboratory as a place of re-

search. The Laboratory aims first, however, at being an institu-

tion of biological instruction and to allow other lines of work to

grow as occasion demands.

The session of the Laboratory lasts eight weeks, during the

months of July and August. The regular course of lectures occu-

pies the first six weeks, the last two weeks being reserved for re-

views and special independent work by the students. The tuition

fee for the general course is $30; for the whole session, $25.

Board is furnished at $5 per week and rooms can be obtained at a
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price varying from $1.50 to 14 per week. The Laboratory is open

to both ladies and genllemeu.

Cold Spring Harbor is only about an hour's ride from New
York, and is in itself a delightful place to spend the summer. It

offers opportunities for bathing, boating, and fishing, and a visi-

tor is never at a loss for some pleasant employment. The New
York Fish Commission has one of its hatching stations here, and
much of interest and profit accrues to the members of the Labora-

tory from the study of the specimens in the hatchery. Informa-

tion as to methods of fish-hatching and flsh-culture is to be had

simply for the asking; for the staff at the hatchery are on the

best of terms with the members of the biological school, and are

willing to accommodate them in every way.

In short, the school at Cold Spring Harbor proposes to offer to

all interested in biology a method for spending the summer vaca-

tion pleasantly and at the same time profitably. Many are in-

clined to think the summer vacation of our colleges too long; but

it is not so to one who attends such a school, for here he gains

both recreation and profit. The Laboratory offers him a chance

for acquainting himself with living nature and the living princi-

ples of biological science. If he is already an advanced student he

is offered chances for special work in the line of topics of his own
choosing. If he is a teacher, he can get practical experience with

animals and plants, and can make collections for his classes; and
for the college professor the recreation of the holiday is combined
with facilities for research along lines of biological investigation.

Last, but not least, to all is offered opportunity for personal as-

sociation with educators and original thinkers in lines of science.

The school has been successful thus far, and its future promises

greater growth and wider influence.

ON SO VIE HABITS OF AMPHIUMA MEANS.

BY CHARLES W. HAEGITT, SYRACUSE UNIVEESITT.

Through the kindness of Professor H. J. Clements, M.D., of

New Orleans, I had sent to me from the Louisiana swamps a half-

dozen of the so-called "Congo snakes " early last spring. Two of

them were adults of from twenty to thirty inches in length, the

others being young ones not exceeding twelve inches from " tip

to tip." They were shipped in damp gray ''moss," Tillandsia

usneides, and with a single exception all came through alive and
in good condition.

They were, for want of better quarters, placed in an aquarium
in which were a number o£ fresh-water clams (Unio). At first

they were quite sluggish and seemed not at all disposed to be " at

home " in their new surroundings. This was especially true of

the adult. Gradually, however, the young " Congos " began to

show signs of interest and appetite. I found an emptj' clam-shell

one morning in the aquarium, and further observation soon ex-

plained it. No sooner did a clam show signs of declining vitality

by an unusual gaping of the shell than it would be seized by one,

often indeed by two, of the amphibians, and there was seldom

any release till the shell had been relieved of its occupant. The
struggle which ensued when two of them would seize a single

clam was exciting and amusing in the extreme. Such tugging,

writhing, and twisting into perplexing coils one seldom sees,

especially among members of this class.

They proved to be exceedingly voracious; and it was but a

short time ere they had disposed of some two dozen clams and
had shown a remarkable growth, proving the healthfulntssof the

diet.

This activity, however, pertained only to the young. The
adult became more and more sluggish, and it became evident

within a fortnight that it would not long endure the conditions.

It moreover became quite ugly of disposition, and would Wte sav-

agely at anything within reach, even maiming itself. It was
consequently consigned to the dissect ing-table.

The clams having been disposed of by the others, they were

left for a few days without food. My attention was one day at-

tracted to the aquarium by an unusual commotion, and, to my
surprise, upon examination, I found that one of the more thrifty

had turned cannibal and had half swallowed one of his less vigorous

fellows. He was made to disgorge by a sharp squeeze about the

thoracic region, and I hoped the thing was at an end. But in

less than an hour the same thing was repeated even more savagely

and upon the same victim. I immediately removed both from
the tank, killing the badly injured one and leaving the other by
itself. Within another da}' the same thing had been repeated

between the two remaining in the aquarian, but was discovered

before it had gone so far. They were subsequently fed upon
fresh meat from other sources, birds, etc., but did not seem to

thrive upon it, finally refusing to take it. They would take

earthworms, but showed no disposition to take insect food. One
of the number still lives in the same aquarium, and seems fairly

at home, so long as fed satisfactorily. It has gone for some time

without food with apparently no discomfort. These notes may
add something to our knowledge of their probable mode of life.

That they are carnivorous is quite certain. At no time did they

show any disposition to touch vegetation, though a variety was
growing at hand. That under certain circum tances they, with

others of their class, will turn cannibal, is also quite certain. I

have known the common bull-frog, Rana catesbiana, to devour
no less than a half-dozen fair-sized leopard frogs, Rana virescens,

within as many days. The same disposition has been noted

among the members of other genera. It is less cimmon, indeed

rare, between members of the same species and approximately
the same size, as was the case under consideration.

NOTES AND NEWS.

Bulletin 41 of the Purdue University Agricultuial Experi-

ment Station contains information of interest and importance con-

cerning wheat as grown in Indiana. The following are some of

the points of importance, as given in the Bulletin : 1. Velvet chaff,

Michigan anober, and Fultz varieties of wheat have been grown
for nine years on the university farm, and rank in value as named,
though Michigan amber surpasses Velvet chaff as a rust-resisting

variety. 2. Red Clawson and Jones's winter fife are the two most
promising recently introduced varieties. 3. For eight years, six

pecks of seed sown per acre have given the most satisfactory re-

sults. 4. In the region of Lafayette, a higher average yield has

been secured from wheat sown Sept. 20 over other dates of sow-

ing. 5. Judicious rotations, including grass, have given better

return than constant grain-cropping. 6. Heavy applications of

manure and fertilizers to a worn soil growing com and wheat

alternately have given paying returns. 7. The average results of

all the experiments at this station with fertilizers and manures

upon wheat during the past three years, in full or two-thirds doses,

have not been profitable. 8. The use of hot water or copper sul-

phate failed to destroy the spores of loose smut. 9. Bunt, or

stinking-smut, in wheat was successfully destroyed by using hot

water or copper sulphate. 10. Early and late harvesting of wheat

had practically no effect on yield or weight of grain. IL Yield

of grain and straw were considerably reduced by mowing wheat

on certain plats in spring to check rankness of growth. 12. In

comparing forms of nitrogen for fertilizing the wheat plant, sul-

phate of ammonia gave rather better yield than nitrate of soda or

dried blood. 13. As the plants fertilized with nitrate were slower

to mature than the others, these also suffered more from rust than

did the others. Persons interested in a more complete account

of these wheat experiments, or who wish the publications of the

station, can secure free copies of the same by addressing C. S.

Plumb, director of Experiment Station, Lafayette, Ind.

— The Illustrated American, which has achieved great pDi)U-

larity as the handsomest illustrated weekly pub!i.-hed in our coun-

try, has been reduced in price from twenty-five to ten cents. This

redui?tion has been brought about by improvements in its engrav-

ing and printing establishment, and, it is claimed, will in no way
affect its literary and artistic excellence. This change places

within the reach of all a most excellent periodical.

— Harvard University is about to publish a reprint of certain

important " State Papei-s and Speeches on the Tariff," by Hami'-

ton, Gallatin, Webster, and other statesmen, with an introduction

by Professor F. W. Taussig.
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A LABORATOEY FOR PHOTOGRAPHIC RESEARCH.

BY ROMYN HITCHCOCK.

The discussion upon the respective merits of ordinary and

color-sensitive plates for photographing stars, which has been

raised by the French astronomei-s, is only a single example out of a

great number which might be mentioned to show bosv much ex-

perimental work has yet to be done before our photographic pro-

cesses will fully meet the demands of scientific investigation.

Modern photography has experienced very rapid development.

It has been such a fascinating subject for experimentation that a

great host of workers, many of them skilful and indefatigable,

have contributed a countless array of facts, but intermingled

with these are so many observations of a different character that

the extensive literature of the subject is very confusing. What,
for instance, are we to understand concerning the remarkable

phenomena observed by several of the early investigators who
found that certain rays of the spectrum produced chemical

changes which were reversed by certain other rays? It has

seemed to me that this subject would well repay investigation

with the improved appliances and better knovidedge of the present

time. The latest application of the phenomenon that has come
to my notice has been at the astro physical observatory at Wash-
ington, in an attempt to photograph the invisible infra-red spec-

trum by means of a phosphorescent plate. The rays of the spec-

trum destroy the phosphorescence, leaving luminous bands repre-

senting the spectrum lines. It is not probable that any such

method will prove of much practical value, but none the less is

the investigation of the phenomenon to be advocated for the in-

formation to which it may lead concerning the nature of radiant

energy.

The fact that Professor Langley has resorted to such a device to

photograph the invisible part of the spectrum brings clearly before

us the supposed limitations of photography in this direction.

The limits of the photographed spectrum have within a few years

been greatly extended into the red, and even beyond it perhaps,

by special sensitizing agents or by peculiar methods of preparing

plates. But the theory of the subject has not been worked out,

and in this there is a very important field for research. The in-

ducements to carry out such investigations must come from those

who most need the results. In other words, here as in other

cases the photographic investigator would like to know that his

results will be intelligently applied, else he becomes discouraged

and enters ui^on some other tiekl. If the pliysical observer

would encourage research in photography to meet his require-

ments, and if the astronomer would have plates perfectly adapted

to his purpose, let them cease to place their reliance upon color-

sensitive plates, or on any other plates prepared for the public de-

mand, and put their photographic work in the hUnds of an expe-

rienced photographic chemist— not a mere operator picked up in

a gallery or among amateur experimenters— but one who can

apply the latest discoveries to the work in hand. It is because

investigators who are not trained photographers, familiar with the

processes and discoveries of the time, have undertaken to do the

most difficult kind of photographic work themselves, that the

results are so frequently inferior to what they might be. It is

certainly a fact that the best photographic knowledge we possess

is not generally applied to scientific work.

It is upon such grounds as these that I have long advocated the

establishment of a photographic laboratory for research in con-

nection with one of our great iustitutions. Such a laboratory

would not only lead to important discoveries and improved

methods, but it would give an impetus to the study of photog-

raphy as a science involving chemistry and physics, in ijreparation

for work in various branches of science. The problems presented

in the observatory and in the spectroscopic laboratory could then

be systematically studied, as they cannot be by the workers in

these different fields. For example, the astronomer desires plates

for photographic star- maps, which shall be uniform in character

and rapidity, unaffected by temperature or moisture, free from
granularity and without the tendency to " halation " by long ex-

posures. More than this, an effort should be made to produce a

plate which will reproduce fairly well the relative actinic magni-

tudes, if I may coin the expression, if not the visible magnitudes

of stars. That such plates can be produced scarcely admits of a

doubt, but to establish the fact requires some, perhaps a great

deal of experimenting. But having once accomplished the re-

sult, it would be a boon to astronomy sufficient in itself to justify

tie existence and liberal endowment of such a laboratory. The
mere discovery of a means to produce plates of absolutely uniform

sensitiveness, measured in units of time and also spectrographi-

cally, would be of incalculable benefit to physical investigation.

As regards the granularity of the image, it has been clearly

demonstrated that this is greatly influenced by the development,

particularly with certain plates more than others.

Now as regards plates for other special purposes, to men-
tion a case in point, I refer once more to Professor Langley's

desire to photograph the part of the spectrum which he has so

ingeniously mapped with the bolometer. No one has questioned

the accuracy of the indications of that instrument, but it would
certainly be of interest to see a. photographic reproduction of at

least a portion of that invisible spectrum, to compare it with the

bolometric curves. It would enable us to interpret the latter with

much more confidence when it becomes desirable to reduce the

curves to spectrum lines.

As ah-eady stated, considei'able work has been done abroad in

extending the photographic action of the red rays of the spec-

trum. Schumann, for example, has photographed the spectrum,

showing line A distinctly and for some distance beyond.

But when we consider the enormous extension of the invisible

spectrum beyond the blue, recently photographed by Jlr. Schu-

mann,- on plates especially prepared for the purpose, we have an

indication of the possibilities of scientific research in photogra-

phy. There is really no reason to suppose that we have reached

the photographic limit in the less refrangible eud of the spec-

trum.

The interesting phenomenon of the sun's corona has led to many
attempts to photograph it on the rare occasions offered by total

solar eclipses. B.ut so little have the photographic conditions

been considered in this connection, that, as I have elsewhere re-

marked, the government photographic expe'lition was sent to

Japan without a photographer, and the expedition to Africa went

with commercial color-sensitized plates. Now, it would be inter-

esting to learn the reason for the selection of those particular

plates for the corona. While I am not prepared to say that they

' Hitchcocfe, R. The latest advances in spectrum photography. Science^

Feb. 36, 1892.
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were not wisely chosen, the facts in the case not being before me,

I am free to confess that I have grave doubts whether they were

even as well adapted to the purpose as the ordinary dry plates.

In any case, the best work on the corona has yet to be done, with

plates prepared for that special purpose, and with apparatus spe-

cially arranged. Several efforts have been made in this direction

abroad, not with entire satisfaction it is true, but they indicate a

recognition of progress in photographic work, and a laudable dis-

position to apply the latest knowledge to special requirements. I

am not aware that any photographic experiments are now under

way in anticiiiation of improved methods to be applied to the so-

lar eclipse next year. If not, we have no reason for expecting

any better photogi'aphs of the corona than those of Professor Hol-

den, which are doubtless as good as can be made without special

plates. Let me add as a purely gratuitous opinion, founded, how-

ever, upon long consideration of the subject, that I am convinced

of the practicability of photographing the corona without waiting

for an eclipse. To do this, however, would require no small

amount of preliminary work, for which a well-equipped laboratory

is necessary.

Not wishing to extend this communication to undue length, I

confine my remarks to these few eminently practical subjects for

laboratory research, only adding that there are many others which

deserve investigation, such as photographic standards of light and

color, methods of recording daily solar activity, the comparison of

the chemical and visual effect of light of various colors,—a very im-

portant subject in stellar photography,— atmospheric absorption,

the application of photography to meteorology, the formation of

clouds, lightning, and a host of other subjects which will suggest

themselves.

The point I wish specially to make is that a photographic re-

search laboratory would be of the greatest value as an aid to re-

search in many branches of physical investigation. It has been

my privilege to visit the laboratories of Dr. Eder in Vienna and
Dr. Vogel in Berlin, both of which have contributed so much to

a practical and scientifio knowledge of photographic methods;

but above either of these, for purely scientific research, I should

say the private laboratory of Mr. Schumann, in Leipzig, although

much more restricted in scope, approaches nearer to my ideal of

what we most need in this country.

I trust that these few words will receive such favorable conf id-

eration and support from the scientific men of the country— espe-

cially from those who have experienced the shortcomings of pho-

tography in recording the results of their work— as they may
seem to deserve, and that a laboratory such as I have indicated

may soon be established either in connection with one of our large

universities or by private endowment.
The Woodmont, Washington, D. C, Sept. 9.

THE RETICULATED PROTOPLASM OF PELOMYXA.

BT DR. ALFRED C. STOKES.

Within recent years the structure of protoplasm has been much
studied by microscopists, and the several theories enunciated have
attracted considerable attention and been the subject of considera-

ble discussion. The entire subject is a fascinating one, but

among all the doctrines put forth by various observers, either as

the result of personal investigations with modern high-power ob-

jectives, or as a result of a working of the '

' scientific imagina-

tion," none has received more attention of a certain kind, and
none is more pleasing, than Dr. Carl Heitzmann's theory of the

reticulation of the protoplasm. Yet simple and beautiful as his

doctrine is, it has been ridiculed and summarily dismissed by those

that have failed to obtain results similar to his.

Dr. Heitzmann claims that all animal protoplasm is at all times

a net-work of delicate threads, in v/hich is the life of the object,

the meshes thus formed containing the liquid or semi-liquid and
other non-living constituent parts of the protoplasm. His book

on the " Microscopical Morphology of the Animal Body in Health

and Disease " is somewhat surprising, since he sees all tissues as

formed of reticulated protoplasm, an appearance that he seems

to have no difficulty in demonstrating, but which the majority of

microscopists and histologists claim to be unable to see, and which

they say is therefore non-existent. The subject merits further

attention. Judging from a limited experience, but from an ex-

perience gained through an eye to a certain extent trained in

microscopical examination with high powers, I am willing to con-

fess that the Heitzmann doctrine of the structure of protoplasm is

more than satisfying; if it should be proved to be illusory or the

result of the action of reagents, I should be disposed to abandon

it with regret.

In 1873, Dr. Heitzmann, before the Vienna Academy, demon-
strated the reticular structure of the protoplasm of the common
Amceba, a microscopic animal within reach of every microscopist,

and one in which the reticulation should be readily seen with the

proper optical appliances, if it exist. I do not know that any effort

has ever been made in this country to repeat this observation in

order to refute or to confirm it. The white corpuscles of human
blood are conspicuously reticulated after treatment with certain

reagents, and if the common Amoeba should present a somewhat
similar structure without having been subjected to the action of

a chemical solution, the fact would be of great importance and
interest. It would seem, too, that microscopists are not living ujj

to their privileges if they fail to heed a suggestion that may be of

so great importance. Y^'et so far as any prominent printed record

appears, the common Amceba has never been examined with

modern high-power objectives by competent microscopists having

this object in view. If such papers have been published, they

have not come to my notice. I am not claiming any merit on my
own part, for I am also one of those that have given no attention

to this attractive subject. I have never submitted the Amoeba to

the tests needed to demonstrate, for my own personal satisfaction

if for no other reason, whether or not the reticulum exists in its

protoplasm as Dr. Heitzmann says it exists. But that at certain

times in certain places within all animal bodies the structure of

protoplasm is reticular there can be no doubt. That the reticulum

exists at all times and in all places is another matter.

But recently, while I was making a microscopical examination

of a sample of urine, a single scale of epithelium appeared under the

objective in a drop of the fluid, and was as perfectly and superbly

reticulated as could be desired by the most ardent advocate of

the theory. The cell had had no treatment except what may
have come from its soaking in the urine, yet the net- work of its

protoplasm was perfection, and its prominence must have forced

itself upon the attention of any microscopist. But thousands of

epithelial scales may be studied in as many samples of urine, and

not another found in this beautiful condition.

In reference to the common Amceba, although I have never yet

studied it with the reticulation of its protoplasm in mind, I have

recently had the satisfaction of examining a favorable specimen

of the allied Pelomyxa villosa Leidy, in whose ectosarc the reti-

culum of the protoplasm was as perfect and as conspicuously

marked as in the single epithelial scale just mentioned. Pelomyxa,

is a common Rhizopod in this locality (Trenton, N. J.), but it is

usually so gorged with food, with sand grains or with other

opaque particles, that its body is almost black by transmitted

light, and therefore unsuited for such a purpose as a search for

protoplasmic reticulations. But this particular individual was

without these obscuring elements, being almost transparent, and

fortunately with the protoplasm of the ectosarc so conspicuously

reticulated as to obtrude itself upon the microscopist's notice. If

the softer and coutinuously flowing endosaro had been sur-

rounded or enclosed within a delicate net of cords, the reticula-

tions could not have been more apparent or more distinct, becom-

ing even more conspicuous when this external coating flowed out

to cover a newly produced pseudopodium. The meshes of this

beautiful net were angular, and the living threads that formed

them were rather actively contractile, the meshes becoming nar-

rowed and elongated during the animal's movements of progres-

sion. The greatest length of perhaps the largest space was, during

quiescence, about one six-thousandth of an inch, the smallest

being probably about one-third of that size, although careful

measurements were not made of either of these.

There can be no doubt that at least at times the ectosarc of

Pelomyxa villoma is formed of reticulated protoplasm. That it is
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ahvays so constituted further investigation should determine. As
it is comparatively immense, its examination is not so diflScult as
is that of the suialler Amccba. the study of which, with this spe-

cial object in view, would demand greater care and an eye trained

by practice over the microscopically minute. The subject and the
facts are important by reason of their bearings upon the minute
examination of objects that may, perhaps, possess a more utili-

tarian purpose than either the common Amoeba or the almost
ei]ually common Pelomyxa.
The examination in this case was made veith Bausch & Lomb's

homogeneous immersion one-eighth, Reichert's oil-immersion
one-twelfth, N. A. 1.40, and Gundlach's homogeneous-immersion
one-twentieth, N. A. 1.30.

Treuton, New Jersey.

GLACIATION IN WESTERN MONTANA.

BY HERBERT. R. WOOD.

The evidences of glaciation in western Montana are very ap-
parent from Helena to Hope (Idaho). They are shown by a series of
parallel valleys with a north and south trend, and another series of

rounded oblong isolated valleys, connected by narrow necks of land
along river bottoms between mountain chains. The former follows
the strike of the rocks, occurring along contact lines, synclinal

folds, shore or marginal beds of the Sub-Carboniferous formations

;

the others cross the strike, and, like the former, are also largely

Ihe result of pre-glacial denuding forces. The direct evidences
are erratic blocks, terminal moraines (frequently holding back
lakes), clays, strise, gravels, etc. The main range of the Rockies
(5,550 feet, at MuUan, above the sea), consisting of Devonian, Car-
boniferous and Sub-Carboniferous, has a valley on the west in

the upper Cambrian. Further north west the glacial striae run 45°

north of vvest, the general course of valley being aO" north of west.

The elevation at the boundary here is 4,000 feet above the sea;

100 miles south of this it is 3,200 feet, in vicinity of Missoula.

From the summit of the main range, as given above, to Hope.
Idaho, 300 miles, the fall is over 3,000 feet (5,550 — 2,200). The fall

from the boundary is not constant ; at Libby, near Idaho, the height
is 3,000 feet, forty miles south of this it is 3,500 feet. While the
glacial action has been generally from the north, at 100 or 150

miles from the boundary seems to have been the end of the ter-

minal moraines ; and a series of glaciers came from the south —
the higher elevations of the Bitter Root Range. The great Flat-

head Valley, which lies west of 114° and extends south from the
boundary for 150 miles to Ravalli, is about 80 miles wide. In its

southern portion a lake is situated, which is about 35 miles long,

dammed by a terminal moraine 300 feet high. The lake is 1,000
feet in depth, its northern shore being a plain, extending for 30
miles, representing an old lakebei. Another moraine extends
across the northern part of this plain, making the boundary line

of its northern shore. Such a glacier that could produce this

excavation must have- been 2,000 feet in thickness and 25 miles
wide. Heavy beds of clays, 150 feet in thickness, cover the plain,

with a few boulders and thin beds of sand in its lower layers,

which is followed by gravels. The worn-down roots of a moun-
tain range are noticeable at both the north and south shores
of the lake. This valley runs along the shore line of the lower
Cambrian quartzitic series. Some glaciated valleys enter this from
the west. The direction of this great glacier seems to have been
south-east, crossing a range of mountains 20 miles to the east,

which it has left hummocky and worn. Ninety-eight miles west
of this the Cabinet Range, 30 to 40 miles long, 7,000 to 10,000 feet

high, on the borders of Idaho, shows marked glaciation, the strise

having a course 43° south of west. The height, at Libby on Koo-
terian, above the sea here is 3,000 feet. The glacial detritus piled

along the flanks of this anticlinal is 700 feet in thickness, and
represents the material from the gulches. At Hope Pend O'reille

Lake the glacial action has undoubtedly been very great, the lake
being 3,000 feet deep, with a mountain 4,000 feet above the sea
to the north of it. The town is 3,000 above the sea. A number
of islands in the lake are scoured down to the water's edge.
They represent mountains which may have risen as high as that

mentioned. The striations are 40° west of north, 43° west of
north. A terminal moraine has dammed the river (Clark's Fork
of the Columbia), which enters it from the east, and turned it a
mile to the south. Pre-glacial action has been active here and at

Libby (see above), some 6,000 feet of strata having been removed
fromthesummitof the Cabinet anticlinal, most of it beingpre-glacial
denudation. Lake Pend O'reille may perhaps fitly be a glacial lake',

a rock basin, which has been filled by the waters of the Columbia.
The greatest length of the lake is along the strike of the rocks,
though this has not been an important feature in moulding its

form, but rather the action of glacier, boulders of diabase and
granite being observed several hundred feetabovethelakealongthe
mountain side. At Clark's Fork, 30 miles east, I observed granite
boulders, on a mountain, at a height of 1,800 feet, or about 4,000
feet above the sea. Heavy beds of gravels, clays, and boulders
fall on the valley of the river (Columbia) for 60 miles, the general
direction being east and west. At Thompson the glanier has
scoured down a range to the south, the path of the glacier being
here apparently south-west. A series of terraces extend along
the north side of the river, with large blocks of slates (presumably
of pre-Cambrian age) . At Horse Plains a small valley running
east and west represents an old post-glacial lake bed. The gla-

ciers here came from the north, piling up heaps of clays and
gravels along the north hummocky side of the valley. One large

erratic block of limestone (upper Cambrian) measured 13 x 15 x 18

feet. It was perched about 400 feet above the valley on a diabase

dike. This point is 75 miles west of Missoula and about 3,460

feet above the sea. At Missoula a large gravel plain (an old lake-

bed), of 40 or 50 miles square, lies in the midst of the lower-Cam-
brian rocks. To the north the cretaceous rocks dip into the

mountains eight miles distant at an angle of 30' north-west. The
glaciers have greatly denuded this cretaceous belt into low foot-

hills in their path from the mountains (8,000 feet above the sea)

8 or 10 miles north. Moraines flank the mountains, large blocks

of slates and quartzites from the Cambrian rocks resting at

the mouths of creeks and stretching across the old lake beds.

Around the mountains a series of beaches or beach-lines extend
;

I have counted 36 of them one above the other, extending up-
ward for nearly 3,000 feet above the plain. These beach-lines

I have traced for 50 miles. They seem to represent a pretty

general upheaval following upon the close of the cretaceous

period. The depth of the gravels which form the old lake-

bottoms must be very great. They consist of Cambrian quartz-

ites. To the south of Missoula extends a long valley (terraced)

for 75 miles. It lies to the east of a gneissoid range or a bedded
quartz porphyry porphroidal or gneiss coeval with Pilot Knob of

Missouri and the older Archean gneisses. A glacier undoubtedly

travelled to the north, cutting -out a range of Cambrian rocks,

dipping south, nine miles south of Missoula, connecting it with

the old lake previously mentioned. To the north-west of Missoula

are several small valleys, through which the Blackfoot River runs.

They all run east and west or nearly so across the strike of the

rooks, and are divided by low, rounded, hummocky ranges, over

which the glaciers have passed. Stratified gravel deposits are ex-

posed along river banks, 75 feet in thickness. One valley, about

13 miles long, running along the strike of the rocks, which dip

east, has a moraine at its northerly end made of thickly scattered

angular boulders and clays, and of a terrace-like nature, rising 200

feet above the river, which has here cut through it. Ten miles

further north another moraine occurs, and five miles further

north a great moiaine of several hundred feet in thickness and

holding ponds and small lakes in its surface. These seem to show,

so far as a hasty examination would permit, points in the reces-

sion of a great glacier whose cour.se was south-west. A few gen-

eralizations from these facts show pretty conclusively that,

1. The rivers are nearly all of pre-glacial origin, but probably

post-cretaceous, one or two having been deflected in their courses

by the glaciers.

3. T'ne denudation has been largely, if not in greater part, pre-

glacial.

3. No apparent upheaval has occurred since the glacial period,

but a series of beach-lines indicate a pretty general elevation fol-

owing the cretaceous period.
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4. The general trend, has been south, south-east, and south-

west, but frequently deflected east and west by ranges and pre-

existing valleys. The great Flathead glacier west of 114° shows
a length of 150 miles from boundary. Along a line 150 miles

south of boundarj', which rapidly swings to the north as we go

westward, the lower limits (moraines) of this series of glaciers is

evident. To the south of these the glaciers have had a northerly

trend, forming a series of valleys running north and south.

Short glaciers, radiating from local heights, as at Libby, and
Missoula and various other places, were common. Some of these

have no doubt been persistent for some time since the glacial

period proper.

5. With the recession of the glaciers the lakes were drained to

the west.

6. Existing glacial lakes are four or five in number. They are

rock-basins eroded no doubt greatly before the glacial period.

In nearly all cases they are danmicd by terminal moraines.

7. The area touched upon is 300 miles (E. and W.) by 100-150

miles (N. and S.). The fall being to the west and south as

noted ; on the map it may be found from the 49th parallel on the

north to the 47th on the south, from the Rockies (main range on

east) to Idaho boundary-line.

8. Terraced valleys of much interest occur, but to which no de-

tailed study has been given.

Acer saccliarinum var. nigrum (Sugar Maple).

THE SHRINKAGE OF LEA.VES.

By E. E. BOGUE.

Probably every maker of botanical specimens has observed

that the leaves when dry are smaller than when fresh. The wish

to know how much the shrinkage might be led to the following

measurements. The leaves were measured before they had

wilted, and after they were perfectly dry.

The longest dimensions were taken in each case. The width

or dimension across the midrib is first given in each case; the first

column shows the measurements when fresh, and the second

column the measurements when dry. All measurements are given

in inches and parts of an inch.

Scarlet Oak (Quercus coccinea).
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errors due to misapprehension ; but to charge him with neglect

and wilful misrepresentation of another's views involves a pre-

sumption of motives which, I trust, are not common among stu-

dents of scieuce. I have the highest regard for Professor Morse
personally and for his valuable and painstaking work in Japan,

not only upon this subject but upon others, and I certainly would
not willingly misrepresent his views nor disregard them. He will

no doubt have observed that this part of the subject is treated in

a much briefer manner than might have seemed desirable, other-

wise I do not think he would have found any cause for com-
plaint. RoMYN Hitchcock.

The Woodmont, Washington, D.C., Sept. 12.

On Biological Nomenclature.

Professor Underwood's article in Science for Aug. 26 calls

for a general expression of views on this subject. The article

above referred to was written from the standpoint of the botanist,

while the present one will be perhaps more from a zoological

standpoint. The writer, however, recognizes no distinction be-

tween the two, and firmly believes that the system of nomencla-
ture should be absolute and uniform for all branches of biology.

Absolutely the same rules should be recognized throughout the

departments of botany and zoology, and these rules and regula-

tions ought to be speedily decided upon by a congress of the lead-

ing biologists of the world, to which every country and organiza-

tion so interested should send delegates. In the meantime every

one follows his own particular ideas in regard to the matter,

which may be either right or wrong.

I desire here to express my unprejudiced but very decided views
on the seven questions which Professor Underwood puts, and
will preface them with the remark that in no case can the name
of the original erector and describer of a genus or species be sepa-

rated therefrom without gross injustice.

1. Shall there be an initial date in nomenclature? Let us by
all means recognize the validity of the first names proposed when
accompanied by a sufficiently recognizable description and not
preoccupied. In some cases, as with many of the older authors,

descriptions must be recognized which would not be considered

sufficient at the present day.

3. Shall names long used be laid aside when claimed for other

plants [or animals] on grounds of strict priority? They should,

when it is unmistakably evident that the original describer so in-

tended.

3. Shall '
' the first name under a genus " hold against a pre-

vious specific name ? By no means. The specific name first pro-

posed should, coupled with the name of its original describer,

follow the name of whatever genus it may be finally relegated to.

4. Shall varietal names have priority over established specific

names? Yes, but with the name of the original proposer at-

tached. I do not agree with Professor Underwood on this point,

but believe that varietal names lay claim to the satne priority as

specific names, when they are found to be valid.

5. Can inappropriate names be cancelled on that ground alone ?

They cannot with any degree of justice.

6. How far has a later writer a right to correct names pre-

viously established ? He has no right whatever to in any way
change the spelling of a name from what was intended by the
original describer. If by a typographical error the name was
printed wrong, and the author corrects it later in print, his cor-

rection should be accepted. I am strongly in favor, however, of

beginning aM specific names with small letters, whatever their

origin, and making all compound specific names into simple terms
by writing them with the hyphen dropped. I would write Bre-
voortia idamaia Wood, or donnellsmiihii, or mariaewilsoni, to use
Professor Underwood's examples. I have no right to change the
endings in any way whatsoever, neither have I the least right to sup-
ply a syllable apparently omitted, judging from the derivation. I

would not consider that I had the power to slide or supply a single

letter, if by such act I changed the term from what was originally

proposed and intended by its describer. My conviction is that, ex-
cept in manifest errors of typography, names should be let alone.

Errors of orthography may be left to stand.

7. What credit should be given for generic and specific names?

Write the name of the author of the specific name, without
parentheses, whether there have been a dozen transfers or none at

all to a new genus. There is no necessity whatever for shedding
glory upon the one who made the transfer. Usually he erects a
new genus to accept the transferred species, and the fact that his

name will go down the corridors of time coupled to the genus he
erected is glory enough. He has no right whatever to the species.

Even if he does not erect the genus, he certainly has full credit

in the literature for making the change, and the act does not de-

mand recognition in the system of nomenclature itself.

I would write Metzgeria piibescens Schrank, to use the example
given in the article referred to, and make no more ado or trouble

about it. This signifies always that the authority named described

the species originally and originally proposed that name. The
founder and date of the genus can be ascertained by referring to

any monograph. The generic conceptions of the original authority

should not enter Into consideration at all.

As to the question of " once a synonym, always a synonym," I

believe in the negative. If a form, which had been described and
then thought to be the same as some other species, is later proven
to be a valid species, the name originally proposed should stand.

Generic names should not agree too closely in orthography. I

should say that Richardia ought to preclude Riccardia ; certainly

Ccesia should preclude Cesia. I do not think that different deri-

vation, or original meaning, presents any excuse for similarity of

terms. The difference should be sufficient to preclude any possi-

bility of error on the part of a student unfamiliar with both
terms. I believe also that a generic term already used in botany
should not be proposed in zoology, and vice versa. I would be
cautious about changing those which have already been of long

standing, however.

Lastly, specific names should never be capitalized or written
with a hyphen; and no comma should be inserted between the

specific name and its authority. It would be a great boon to

biologists if absolute uniformity could be infused into the system
of nomenclature. C. H. Tyler Townsend.
New Mexico Agricultural College, Sept. 1.

Grand-Gulf Formation.

I HAVE read with great interest recent contributions to the lit-

erature of the Grand-Gulf formation, including Professor Hil-

gard's valuable paper in the American Journal of Science and
Judge L. C. Johnson's letter in your last issue. As I have re-

cently been summarizing our knowledge of the Post-Eocene Ter-

tiary (to appear shortly in Bulletin 84, U. S. Geological Survey,

which is already in type) I am moved to add a few words in re-

gard to the subject for your columns, which I have already ex-

pressed in correspondence with several of those interested.

At the time of the Grand-Gulf sedimentation the lower valley

of the Mississippi was already the theatre of estuarine conditions

and operations, which date to a very ancient geological time.

Toward the end of the Chesapeake or newer Miocene epoch this

gulf extended far into the interior, its south-eastern point of en-

trance being somewhere in the meridian of Mobile, or between
Mobile and the Appalachicola River. The embayment, which I

have called the Gulf of Mississippi, received an immense drainage,

corresponding to that of the whole Mississippi valley and perhaps

that of the upper lakes of the present St. Lawi-ence system. The
operations in progress consisted in the transfer of material from
the elevated interior to this gulf by the medium of the drainage,

and in all probability a gradual or intermittent shifting of level

as weight was removed from the uplands and deposited beyond
the shore line. The shallows, as I conceive it, sank and the in-

terior rose, thus preserving a sort of balance, and there is some
reason to suppose that a specially important movement took place

at the end of the Grand-Gulf epoch, by which the more energetic

degradation characterizing the Lafayette epoch was inaugurated,

the Strait of Georgia closed, and the previously existing islands of

central Florida were joined to the mainland. I agree entirely

with Hilgard's view that elevation was essential for the geologi-

cal operations which are recorded in the stratigraphy of these

two epochs.

The Grand-Gulf strata show gravels, sands (now frequently
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converted into quartzite), and clays. They were laid down in

water which was too brackish at times for the establishment of a

fresh-water fauna in the estuary and too fresh for a marine fauna.

In short, the condilions were those of an estuary during a period

of rather rapid sedimentation. This estuary probably was, as

naany southern estuaries are now, defended from the sea by low

bars or sand islands, on the seaward side of which a marine,

probably Chesapeake, fauna flourished, whose remains are now
buried 700 to 1000 feet below the level of the Gulf of Mexico.

On the shores grew palmettos, and drift-wood in abundance

brought down by the rivers was strewn upon them. I regard it

as likely that part of the gravels bored thi'ough by artesian wells,

in the axis of what was the Gulf of Mississippi, are referable to an
earlier period tlian that of the Grand-Gulf epoch, since the same
processes were at work there throughout the whole of the Mio-

cene. Coeval with the sediments of the Grand Gulf were marine

deposits along the shores of the Gulf of Mexico, both east and
west of the entrance to tlie Gulf of Mississippi. As the erosion of

the land became more complete the slope of the drainage became
less, the currents slower and the sediment finer and lighter, fine

sand and clay replacing the gravel and coarser material of the

earlier part of the epoch. In short, the clays to which Johnson

has applied the name of the Pascagoula formation, began to be

laid down, tlie sea was less energetically pushed back by the out-

flowing river-waters, and the conditions became more favorable

for the establishment of a brackish-water fauna.

The word formation has been used very loosely in American
geological literature. In the sense in which we use the term for

the Chesapeake Miocene, or the Grand Gulf, or Lafayette rocks, I

conceive that these clays do not constitute a formation. They
really represent for me a phase, the latest and most gentle, of

the Grand Gulf, which is represented by the sands with palmetto

leaves above the Chesapeake strata in the section at Alum Bluff

on the Chattahoochee River. We may, sliglitly modifying John-

son's term, refer to them as the Pascagoula clays.

A correction is also required in the definition of these clays, or

lather the fauna they contain. It is not, as supposed by John-
son, a marine fauna. All tlie species are or may be a part of a

strictly brackish-water formation. The collections of Johnson, as

well as material from the Mobile well, have been in my hands for

study. The fauna comprises a large oyster, a small Gnathodon,
which I have described under the name of O. Johnsoni, a small

Mactra, also found in the Chesapeake Miocene, fragments of a

Corbieula, and a Hydrobia, which I have named H. MobiUaiia.

The supposed Venus of which Judge Johnson speaks is the young
of the Gnathodon. All these species are characteristic of estu-

aries, and will be discussed in my "Tertiary Mollusks of

Florida," of wliich Part II. is now printing. The depth at which
this fauna is encountered in the Mobile well is 735 feet, which
gives an average dip from the locality near Vernal, Miss., where
it comes to the surface, of about 25 feet to the mile; which cor-

responds very well to the dips of other strata of the Tertiary,

which have been similarly traced. We are under serious obliga-

tions to Judge Johnson for the material he has so assiduously col-

lected and which has helped so much to determine the geology of

our southern tertiary formations. Wm. H. Dall,
PalseontoloKist U, S. Geol. Survey.

Washington, D. C, Sept. 13.

European Origin of the Aryans.

Referring to Dr. Isaac Taylor's letter in Science, Sept. 9, I

must say that I cannot conceive how he can make the statements

it contains, if, as he alleges, he has "carefully read" Omalius
D'Hallow's writings.

Dr. Taylor's words are, " The comparatively modern theory

that the Aryan race originated in the highlands of Central Asia, a

theory of which D'Halloy does not seem to have heard." Now,
in the article published in 184S, D'Halloy has these words: ' On
a voulu tirer la conclusion que ces langues (indogermaniques)

derivaient du sanserif, et que tons les peuples qui les parlaient

etaient originaires de I'Himalaya, deux propositions qui sont loin

d'etre incontestable."

As if this was not enough to make it clear as to what theories

he was attacking, he specifically states in a note to page 19 of his

" Elements d'Ethnographie," referring to this article in the Bul-

letin of the Belgian Academy, that it was directed against the

linguists who derived the modern European languages and peo-

ples from Central Asiatic ancestry; whereas it was his view that

the ancient Persian and Indian tongues were imported from Europe
into Asia.

I imagine that if Dr. Taylor had not had before him the " neces-

sity of modifying former [printed] statements," he would not
have overlooked this positive testimony by Omalius to himself.

Media, Pa., Sept. 13. D. G. BrINTON.

The English Sparrow and Other Birds.

My experience with the English sparrow accords with that of

your correspondent X. in your issue of Sept. 2, 1893. Before this

sparrow came and multiplied largely, my lawn was populated
with cat-birds, red-birds (Cardinal grosbeck), robins, doves, blue-

birds, yellow-birds, tomtits, chipping sparrows, wrens, etc. ; but
now the English sparrow has full possession of the entire premises.

Now and then a cat-bird or a red-bird slips in as if to see whether
he may again bring his family to their old umbrageous quarters,

and to the rations which were provided for their support; but he is

not reassured, and soon disappears.

The fecundity, energy, and perseverance of the little vandals

are amazing. When the small fruits are abundant it requires a
week of active shot-gun work to make them even cautious in

visiting the fruit-garden. Some of them last spring took a notion

to establish nests on the tops of window-shutters which opened
under projecting eaves, and although their nests were swept off

almost daily, they immediately began in each case to rebuild on
the same spots, and continued this for at least a fortnight. In

their nesting, as in some other things, they display more perseverance

than discretion. The oats found that they were building in con-

siderable numbers in a large hay-loft, and suppressed many a
germ of mischief. The sparrows sometimes swarm like flies in

the stable, where they will enter the troughs of horses, cows, and
pigs whilst the animals are feeding.

I no longer shoot owls or hawks, but give them a welcome, and
every cat and nest-hunting boy has tlie freedom of my premises.

Lexington, Va., Sept. 12. W. H. RUFPNER.

BOOK-REVIEWS.

Annual Report of the Board of Regents of the Smithsonian Insti-

tution to July, 1890. Washington, Government Printing

Office, 1891.

The Smithsonian Report for 1890 contains: First, the proceed-

ings of the Board of Regents for the session of January, 1890;

second, the report of the executive committee exhibiting the finan-

cial affairs of the institution, including a statement of the Smith-

son fund and receipts and expenditures for the year 1889-1890;

third, the annual report of the secretary giving an account of the

operations and condition of the institution for the year 1889-1390,

with statistics of exchanges, etc. ; fourth, a general appendix com-
prising a selection of miscellaneous memoirs of interest to collab-

orators and correspondents of the institution, teachers, and others

engaged in the promotion of knowledge. This volume is also pro-

fusely illustrated, adding greatly to its value and interest. Among
the illustrations are maps of the National Zoological Park; maps
of the Niagara River; maps of Central Africa, before and after

Stanley
;

pictures illustrating primitive urn burial, the age of

bronze in Egypt, specimens of quartz fibres; and many others too

numerous to mention in detail here.

The object of the memoirs included in the general appendix is

to furnish brief accounts of scientific discovery in particular direc-

tions; occasional reports of the investigations made by collaborators

of the institution; memoirs of a general character or on special

topics, whether original and prepared expressly for the purpose or

selected from foreign journals; and briefly to present (as fully as

space will permit) such papers not published in the Smithsonian

Contributions or in the Miscellaneous Collections as may be sup-

posed to be of interest or value to the numerous correspondents of

the institution.
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Among the papers of special interest are those by J. Scott

Keltic on " Stanley and the Map of Africa; " the " Age of Bronze

in Egvpt," by Oscar Montelius; the "Primitive Home of the

Aryans," by A. H. Sayce; a "Primitive Urn Burial,*' by J. F.

Synder; "Criminal Anthropology," by Thomas Wilson; "Ant-

arctic Exploration," by G. S. Griffiths; "The History of the

Niagara River," by G. K. Gilbert; and Weismann's ''Theory of

Heredity." The recently published translation of Professor Weis-

mann's essays on heredity and allied topics has aroused the inter-

est of the general public in the system of his biological ideas. Mr.

George J. Romanes has undertaken a difficult task in endeavoring

to present Professor Weismann's different theories on the subject,

in a condensed form, but he has succeeded admirably. The papers

on "The Ascent of Man," by Frank Baker, "The Antiquity of

Man," by John Evans, and "The Progress of Anthropology" in

1890, by Professor Otis T. Mason, are of great value to those in-

terested in the science of anthropology. The ancient problem of

the squaring of the circle, which trained and untrained minds

have striven in vain to solve for two and a half thousand years,

is ably discussed in a paper by Hermann Schubert He makes

an historical sketch of the problem from the earliest times to the

present day, tracing the various theories from the times of pre-

Grecian antiquity to the verdict given by Professor Lindemann of

Konigsberg in June, 1682: " It is impossible with ruler and com-

passes to construct a square equal in area to a given circle." These

are the words of the linal determination of a controversy which

is as old as the history of the human mind. But the race of

circle squarer.s, unraindfulof the verdict of mathematics, that most

infallilile of arliiters. will never die out so long as ignorance and

the thirst for glory shall be united.

"The Progress of Astronomy " during 1889 is clearly shown in

the paper by William C. Winlock, the compiler having made free

use of reviews, in the various branches of astronomy, contributed

by specialists to the Athenceum, Nature, Journal of the Astro-

nomical Society of the Pacific, the Observatory, Bulletin Astro-

nomique, the Astronomical Journal, and other periodicals. Among
these are articles on stellar parallax, comets, meteors, variable

and colored stars, stellar spectra, astronomical jihotography, the

planets, solar spectrum, the sun, the solar system, and the minor

planets. Astronomical bibliography for 1889 is given at the con-

clusion of this paper, including the most important books and arti-

cles for that year, which have attracted the compiler's notice ; some
few titles having been taken from i-eviews and catalogues, where

the publications themselves have not been accessible. The title of

the paper by Robert Simpson Woodward on "The Mathematical

Theories of the Earth " implies a community of interest amongst
astronomers and mathematicians. In fact, the study of the earth's

crust, considered in its entirety and in its relations to similar

bodies of the imiverse, has long been the special province of

astronomers and mathematicians. Since the times of Galileo,

Kepler, and Copernicus, it has supplied a perennial stimulus to

observation and investigation, and it promises to tax the resources

of the ablest observers and analysts for some centuries to come.

The structure of the earth, as a mechanical and physical question,

is closely cennected with the origin and formation of its satellite

and of the planets and satellites belonging to the same solar sys-

tem. A paper "On the Physical Structure of the Earth," by

Henry Hennessy, treats of this subject, under the following head-

ings :
" the mechanical and physical properties of the matter com-

posing the earth, the rotation of the earth considered as partly

fluid and partly solid," and a note concerning " the annual reces-

sion calculated on the hypothesis of the earth's solidity." The
papers on " Glacial Geology," by- Professor James Geikie; "The
Mediterranean, Pliysical and Historical," by Sir R. Lambert Play-

faii" and the "History of Geodetic Operations in Russia," by
Colonel B. Witshowski of the General Staff, and Professor J.

Howard Gore, are full of interest.

The paper on " The Physical Basis of Musical Harmony," by

Professor Sylvanus P. Thompson, is a history of tlie researches of

Dr. R. Koenig, who is known not only as the constructor of the
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Reading Matter Notices.

Kipans Tabules cure hives.

Ripans Tabules cure dyspepsia.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

Qionth, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements
relating to entomology.
The Society consists of about 4.50 members

in all countries of the world.
The new volume began April 1, 1893. The

numbers already issued will be sent to new
members.
For information address Mr. Fritz Ruhl.

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and

paralyzed nerves restored, Tvithoat the knife
or risk. Diseased eyes or lids can be cured by
our home treatment. "We prove it." Hun-
dreds convinced. Our Illustrated pamphlet,
• Home Treatment for Eyes '' free. Don't miss it.
Everybody wants it. *' The Eye," Glens Falls, N.Y.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character,

Address N. D. C. Hodges, 874 Broadway, New York.]

Exchange.— I havR the finest sheila of Anodonta
corpulenta, C'p'r, and Suborbiculata, Say, in the
world. Will exchange for fresh water, land, and
marine shells, in large or small quantities. Have
also for exchange 50 varieties of fresh water and
land shells from Spoon River, 111. Dr. W. S.

STRODE, Lewistown, 111.

To exchange for books on birds or insects, or
fo back volumes of American Naturalist : Ecker's
"Anatomy of the Frog," Packard"'s "Guide,'"
Quyofs "The Earth and Man," Rnckhiirs, "The
Land of the Lamas.*" Parker's "Biology,'" Shoe-
maker's " Heredity, Health and Personal Beauty,'"
Dexter's " The Kingdoms of Nature,'" all new. M. J.

ELROD. 111. Wes. Univ., Bloomington, 111.

For Sale.—About 1087 volumes of the private
library of Dr. Nicolas Le6n, foimerly director of
the Museum at Iflorelia, embracing publications of
special value for Mexicologists, like those of Bishop
Zumdrraga (16th century), of Siguenza y Q-ongora,
of Aleraan, etc., the Missal of Spinoza, all very
scarce : manuscripts on tie history of Michoacdn
and other Mexican States, on the Tarasco (the
Indian language of Michoactln) and several works,
of which the only copy known to exist is in this
collection. Parties interested in the sale please
address Dr. NIC. LEON, Portal de Matamoras,
Morelia, Mexico.

INDEXES
Volumes XVII. and XVIII.

SCIENCE
are in preparation, and will be

issued at an early date.

Wajtts,

METALLURGICAL CHEMIST will give instruc-
tion in the metallurgy and chemical analysis

of iron and steel . Complete or special courses ap-
plying to the manufacture of pig irons and steels, as
well as to their uses. Address " METALLURGIST,"
care Science.

A GRADUATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-
net of 25,000 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archaeological and ethno-
logical specimens and woods to aoy institution de-
siring a fine ^outfit for study. The owner will in-

crease the cabinet to 50,0u0 specimens in two years
and wall act as curator. Correspondence solicited
from any scientific institution. J, W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

WANTED.—A position as zoological artist in con-
r ection with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge, Mass.

YOUNG MEN destined for a medical career may
receive instruction in branches introductory

thereto, at the same time, if desired, pursuing the
so-called elementary medical studies. Advanced
students can have clinical iDStruction, use of
modern text books, etc. Will tabe one or two
students into my family and office. Such must
furnish unexceptionable references. Quizzing by
mail. Address Dr. J. H. M., in care of 417 Adams
Avenue, Scranton, Pa.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
2133^ E. 7th Street, New York, care Levy.

AMAN, 36 years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D.. desires a

first-class opening as a teacher of Zoology and
kindred studies Tn a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

A JOHNS HOPKINS graduate (1892) desires a
position as instructor in mathematics and

phj^sics. Addres-. A. B. TURNER, Johns Hopkins
University, Baltimore, Md.
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finest acoustical instruments in the world, but as an investigator

of great originality and distinction, and author of numerous me-
moirs on acoustics. In his atelier on the Quai d'Anjou he lives

and works in seclusion, surrounded by his instruments, even as

our own Faraday lived and worked amongst his electric and mag-
netic apparatus. Besides the great tonometer, his colossal master-

piece, Dr. Koenig's collection includes several large wave sirens

and innumerable pieces of apparatus in which his ingenious

manometric flames are adapted to acoustical investigation. There

also stands his tonometric clock, a time-piece governed, not by a

pendulum, but by a standard tuning-fork, the rate of vibration of

which it accurately records.

The final chapters of the volume deal with " Manners and Cus-

toms of the Mchaves." by George A. Allen ;
" Criminal Anthro-

pology," by Thomas Wilson; ' Color Vision and Color Blindness,"'

by R. Brudenell Carter; "Technology and Civilization," hy F.

Reuleaux; the " Ramsden Dividing Engine," by J. E. Watkins;
" Memoir of Elias Loomis," by H. A. Newton; and a memoir of

'• William Kitchen Parker." The life and work of Elias Loomis
form no mean portion of the wealth of Yale University, and be
published 164 contrihutions to astronomy, meteorology, and other

branches of scientific research. He was a man possessed of con-

siderable scholarship, of positive convictions, and of a willingness

to follow at all hazards wherever truth and duty, as he conceived

them, might lead. Professor William Kitchen Parker was born

at Dogathorpe, near Peterborough. June 23, 1833, and died sud-

denly of syncope of the heart July 3, 1890. He was a fellow of

the Royal. Linnean. Zoological, and Royal Microscopical Societies

;

and honorary member of King's College. London, the Philosophical

Society of Cambridge, and the Medical Chirurgical Society. He
was also a member of the Imperial Society of Naturalists of Mos-

cow, and corresponding member of the Imperial Geological Insti-

tute of Vienna and the Academy of Natural Sciences of Philadel-

phia. In 1885 he received from the Royal College of Physicians

the Bayly medal, '' Ob physiologiam feliciter excultam.'^ He was

"an unworldly seeker after truth, and loved by all who knew him
for his uprightness, modesty, unselfishness, and generosity to

fellow- workers, always helping young inquirers with specimens
and information ; he was suddenly lost to sight as a friend and
father, but remains in the minds of fellow-workers, of those whom
he so freely taught, and of his stricken relatives, as a great and
good man, whose beneficent influence will ever be felt in a wide-
spreading and advancing science and among thoughtful and ap-
preciative men in all time." Mary Proctor.

St. Joseph, Mo., Sept. 9.

Trees of the Northern United States. By Austin C. Apqak.
New York, American Book Co. 234 p. 12". $1.

The ground covered by this handy volume is the study, de-
scription, and determination of the wild and cultivated trees

found east of the Rocky Mountains and north of the southern
boundaries of Virginia and Missouri. Its author, who is professor

of botany in the New Jersey State Normal School, was evidently

governed in its preparation by the idea that, while it can hardly
be expected that the great majority of people will ever become
scientific in any line, it is jjossible to induce nearly every pupil to

become interested in and fully acquainted with such things, for

instance, as the trees of his neighborhood. The plan of the work,
therefore, is such as to first arouse the pupil's interest in the sub-

ject, and then to satisfy the consequent desire for information,

attention being mainly directed to the leaves, the wood, the bark,

and, in an elementary way, the fruit. These are the parts that

must be thoroughly known by all who wish to readily recognize

trees, and they, or most of them, may be found and studied

throughout the greater part of the year. Though the book may
be open to adverse criticism when viewed from the standijoint of

the advanced botanists, it should be borne in mind that it is not

written for them, but for the average teacher who has had no
strictly scientific training. We may add that the illustrations are

numerous and well adapted for the purpose in view.
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FOR SALE.
The Paleontological Collection of the late
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LIQUID OXYGEN.

BY Q. D. UTEING, F.R.S., CAMBRIDGE, ENGLAND.

It is now fifteen years since Pictet and Cailletet first liquefied

oxygen. Since then liquid oxygen has been tlie object of inves-

tigation by Olsewski, Wrobleaski, and more particularly by
Dewar. At a lecture delivered at the Royal Institution in Lon-

don, in June last, Dewar exhibited a litre of liquid oxygen in an
open vessel; and he has prepared from time to time many litres

of the liquid for the purpose of examining its properties. The
method he uses is the same in principle as Pictet's, but he has

much larger and better pumps for exhausting and compressing

the gases. The essential thing is to cool the oxygen well below

its critical temperature, or absolute boiling point, — 119° C. This

is effected by means of some other gas, such as ethylene, which
has a much higher critical temperature, namely + 10° C, and
still a very low boiling point under atmospheric pressure, namely
— 103°. Nitrous oxide, which has a critical temperature of

-4- 53° C, and boils under atmospheric pressure at — 93° C, may
also be employed. If the liquid ethylene be first cooled to — 80°

C. by immersion in a mixture of solid carbonic acid and ether, it

can then be easily reduced to — 103° by allowing it to evaporate

at the pressure of the air; and by pumping away the vapor as

fast as formed the temperature of the remaining liquid can be re-

duced as low as — 140°, twenty-one degrees below the critical

temperature of oxygen. At this temperature oxygen is liquid if

condensed until its pressure is equal to 30 atmosfiheres or there-

abouts. On removing the pressure the liquid boils and is cooled

by its ovs^n evaporation until under a pressure of one atmosphere

it falls to — 183° C. By pumping away the gas as it is formed,

the temperature is easily reduced to — 300° C, and the liquid

then remains quite tranquil, and has the appearance of so much
water.

Air may be liquefied in the same way, but the boiling point of

nitrogen is somewhat lower than that of oxygen, namely — 193°

C, so that when liquid air is allowed to boil away gradually, the

residue becomes richer and richer in oxygen until nearly pure

liquid oxygen is left.

The compressed oxygen met with in commerce always contains

a little air and some carbonic acid, and both jjass into the liquid

oxygen. The carbonic acid crystallizes out in the solid state and
renders the liquid milky. It may, however, be filtered through

paper, and is then perfectly limpid.

To prevent the rapid deposition of hoar frost on the vessel con-

taining the cold liquid, it has to be protected by an outward ves-

sel, and the intervening space well dried. A beaker glass may
be fitted with a varnished wooden cover and a smaller beaker to

contain the liquid inserted through a hole in the cover, the space

between the two being dried by a layer of phosphoric anhydride.

Oxygen does not show any increased chemical activity in conse-

quence of liquefaction. As already mentioned it may be filtered

through paper without affecting the paper. It is powerfully

magnetic. Poured into a saucer of rock salt it at once assumes

the spheroidal state, exaporating from its surface, but quite tran-

quil. If now it be brought near the pole of an electro-magnet, it

will jump up, through half an inch or more, and adhere to the

pole, looking like a blob of transparent ice. Of course it is not

really solid, and as soon as the current of the electro-magnet is

broken it falls down. Like iron it is attracted by either pole in-

differently.

As it is the only transparent element which is magnetic, its

behavior to light is of great interest with reference to the electro-

magnetic theory of light. According to that theory it would be
expected that light reflected from a plane surface of a transparent

magnetic body, when the reflected and transmitted rays are at

right angles, would not be polarized in the plane of incidence as

it is when the reflecting body is diamagnetic. Dewar has found,
however, that light incident at the proper angle and reflected by
liquid oxygen at — 200° C. is very completely polarized in the

plane of incidence.

Seen by transmitted light liquid oxygen, in a thickness of three

or more inches, has a faint, but decided, blue tint. On examin-
ing the transmitted light through a prism, the cause Is plain.

There are several absorption bands, of which the strongest is in

the yellow. These bands, as observed by Olsewski, and by Live-

ing and Dewar who extended their observations into the ultra-

violet, are identical in position with, but much darker than, the

diffuse bands produced by oxygen gas. They coincide with cer-

tain diffuse dark bands noticed by Brewster in the solar spectrum,

and ascribed by him to atmospheric absorption because they were
stronger when the sun was near the horizon than when he was
high in the sky. The persistence of these bands indicates con-

tinuity in the physical state of oxygen when passing from the

gaseous to the liquid state.

It was observed by Jannsen. and Liveing and Dewar' s observa-

tions tend to the same conclusion, that the intensity of these dif-

fuse bands, for a given thickness of the gas, increases as the

square of the density. On the kinetic theory such a result would
follow if the molecules of oxygen absorb the corresponding rays

when they are under the influence of other molecules but not

when in free path. For both the number of the molecules in a

given thickness, and the frequency of their collisions, increase

directly as the density.

Furthermore, oxygen gas produces, besides these diffuse bands,

certain absorptions consisting of rhythmical groups of tine lines.

These, in the solar spectrum, are known as A, B, and a; and it

was Egoroff who identified these lines with the absorptions of

oxygen gas. Their intensities appear to increase directly as the

density, and may therefore fairly be ascribed to the action of the

free molecules of oxygen gas. What becomes of these absorptions

when the gas is liquefied? Olsewski. looking through 30 milli-

meters of the liquid, observed an absorption at the place of A.
Liveing and Dewar, looking through six inches of the liquid, saw
absorptions corresponding to both A and B, but somewhat differ-

ent from those due to the gas. As produced by the gas, A is a

group of lines which are very close together on the less refrangi-

ble side and are set farther and farther apart as they get more
refrangible; so that the group when seen with low dispersion has

the appearance of a shaded band with a strong, sharp edge on the

less refrangible side, gradually fading away on the more refrangi-

ble side. B is on the blue side of A, and is precisely similar to

it, but not so intense, a is still more refrangible, and still weaker.

The absorption of the liquid at the place of A is also a shaded

band, but its shading is turned the other way. Its sharp and

strongest edge is on its more refrangible side, and it fades away
on the less refrangible side. The strong edge does not correspond

exactly with the strong edge of A, but is a little more refrangible,

though still falling within the group. The band of the liquid

could not be resolved, like A, into lines. The band correspond-

ing to B is precisely similar, but fainter. It overlaps B, and has

its strong edge a little more refrangible than that of B. It seems

that we have in these bands the absorptions due to the individual

molecules of oxygen, only modified in the way described by the

change from gas to liquid ; and we should infer that the molecules

of the liquid are still the same as those of the gas.

There is more diSiculty in determining the physical characters

of oxygen than the facility with which it can be manipulated
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would lead O'le to expect. It is especially difficult to find suita-

ble vessels for it. Thin glass in one piece, like test-tubes and

beakers, does very well, but thick glass and all kinds of cement

are mostly cracked by cooling; and massive vessels involve the

waste of a large volume of the liquid in the process of cooling them

down to — 180° C. With some trouble, however, Liveing and

Dewar have succeeded in measuring the refractive index of liquid

oxygen, at its boiling point, for the D ray of sodium. They used

a hollow prism with glass faces clamped together and made
tight at the joints with glycerine. The refractive index so found

was 1.2236, somewhat less than that of water in the liquid state,

which, near its boiling point, is about 1.32.

The density of oxygen at — 183° is 1.124. These figures give

for the refraction constant, '" ~ = .1265, and for the cor-
(//' 4- 2) d

responding refraction equivalent 2.024. The mean values of the

constant and equivalent as found by Mascart and Lorenz for gase-

ous oxygeu are the same as those here given for the liquid.

Ozone is more easily liquefied than ordinary oxygen, but is

formed with a storage of energy, and in a concentrated state is

very explosive. When oxygen, ozonized in a Siemens' tube cooled

with solid carbonic acid and ether, is passed into liquid oxygen,

the ozone is dissolved and imparts a deep-blue color to the liquid.

The boiling point of oxygen is lower than that of ozone, so that,

as the oxygen evaporates, the strength of the solution and the

depth of its color increase. The last drop has a steel-blue color,

and explodes spontaneously with violence. If a glass tube con-

veying ozonized oxygen be cooled down to — 180° C , or nearly

so, the liquid ozone may be seen condensing on the sides and run-

ning down. It has been found impossible to collect the liquid,

however, for no sooner have two or three small drops run together

than they explode, shattering the vessel.

It is certainly remarkable that a substance which, unlike many
substances which are formed with a storage of energy, is so un-

stable at high temperatures, should also be very unstable at low

temperatures. Perhaps its instability may be connected with its

powerful absorption of light, which is put in evidence by its deep

color. What the form may be in which its excessive energy is

stored, we can at present only guess at. Can it be that the three

atoms, of which its molecule consists, rotate with great velocity

about their common centre of mass in exceeding close proximity,

and that a small impulse from without increasing the velocity as

well as the distance of the atoms suffices to send them off in

hyperbolic orbits to scatter destruction amongst the other mole-

cules which they encounter? This might be the case if the veloc-

ity of the atoms greatly exceeds the velocity of agitation of the

molecules on which the temperature depends.

NEW DISCOVERIES AT BAOUSSE ROUSSE, NEAR MEN-
TONE.

BY THE MARQUIS DE NADAILLAT.

I KNOW of no discovery touching x)re-historic times more re-

markable than those made in the caves of Baousse Rousse, between

Mentone and Ventimiglia, on the borders of France and Italy.

These caves were first discovered in 1872 by Mr. Riviere. Since

that time this learned gentleman has vigorously prosecuted his

excavations,' and they have yielded numerous human skeletons,

all belonging to the celebrated Cro-Magnon race, who at the end

of the quaternary period, or perhaps at the beginning of neolithic

times, ruled not only the south of France, but also all the Mediter-

ranean shores. It is these same men we meet with under the

names of Iberians, Ligurians, Sicanians, perhaps also under those

of Pelasgians and Berbers. It is their bones that the brothers Su-et

found in the south of Spain, Professor Sergi in Italy, and Mr.

Riviere at Baousse Rousse.

All the bones, wherever found, show a great similitude. They
are robust, and bespeak an athletic constitution and a large mus-
cular power. The men were remarkably tall, the crania are doli-

chocephalic, the tibias platycnemic, but since Dr. Manouvrier's

* They are related at length in " L'Antiquity de Thomme dans les Alpes

maritimes." Paris, I. B. BailUSre et fils, 1887.

observations,' we cannot see there an inferior character. The
cranium of the first skeleton found (an old man) measured 1,590

cubic centimeters. The cranium of the woman found next to him
1,450 cubic centimeters; but this last measurement is not quite

accurate, on account of the decomposed state of the bones.

The man had upon his head a net of small shells (Aasna nerited),

and bracelets of shells round his arms and legs. Near him Mr.
Riviere collected more than 150 stone implements, and also numer-
ous bones of mammals, birds, and fishes, evidently the food of

these people.

New discoveries quickly followed the first ones, and we always
find a particular mode of inhumation, which. I believe, still exists,

or lately exi>ted, in some Indian tribes. The bones of all the

adults, after the total decomposition of the flesh, were painted in

red with the help of peroxide of manganese or other substances

frequently met with in the different caverns.

The last excavations took place in Februaay, 1893, in one of

these caves, named Barma Grande. A communication made to the

Academie des Inscriptions, March 4, 1892, informed us of the dis-

covery, at 8 metres below the level of the ground, of three new
skeletons, a man, a woman, and a young subject whose dentes

sapientiiE had not yet evolved. They had been buried on a bed
of cinders, broken fragments of charcoal, remains of all sorts,

evidently the hearth on which the family cooked their victuals.

The boy wore a necklace formed of two rotvs of the vertebrae of a

fish and one row of small shells. At different points hung pen-

dants cut out of the canine teeth of stags, decorated with parallel

striae. The man had also a necklace of fourteen canines of the

stag, also striated. With the skeletons were found a certain num-
ber of stone instruments, some of them finely worked, but none of

them polished, and some bone implements of very gross fabrica-

tion.

The man was very tall, and, if we judge by the length of the

thigh-bone (545 millimeters), bis height must have exceeded two
metres ' (6 feet 6 mches). The boy, who had not yet attained his

manhood, measured 1.63 metres (5 feet 8 inches). We must also

remark the extreme wear of the teeth, very apparent already in

the boy, and which in the man extended to their very root. I

have already said that the caves of Baousse Rousse yielded numer-
ous bones of mammals, but none of them belonged to the extinct

species, not even to the reindeer which is found in the south of

France even at a late period On the other hand, no polished stone

implement was ever found in these caves. We can therefore give

these men a pretty accurate date, and place their existence, as I

have said, at the end of the quaternary or the beginning of the

neolithic times. One cave remains as yet unexcavated. It be-

longs to the Prince of Monaco. Orders are given that the excava-

tions shall begin next spring. Jf they produce anything of inter-

est, I will not fail to report them to the readers of Science.

Rougemont, Sept. 2.

THE PREVENTION OF CHOLERA ASIATICA.

BY HUGH HAMILTON, M.SC, M.D.

The sypiptoms of cholera are so well known that it is a matter

of common knowledge; however, to make the subject plain, it is

very similar to Cholera Morbus, well known to every American,

which is due to indigestion and disorder from the eating of im-

proper fruits or too large amounts of perfect raw fruit. In

Cholera Asiatica there is vomiting, purging, chill, sweat, death

in a longer or shorter period. When Cholera Asiatica is epidemic,

many of these lesser complaints of the digestive apparatus pass

under its name, and, as a consequence, many remedies seem to

cure the disease, which in fact is probably not Cholera Asiatica

but Cholera Morbus, which is bad enough.

- Dr. Manouvrier has shown that platycnemia is produced by long and
hard work continuously acting on the muscles of the leg. It is found to a

large extent in hard walkers, in populations living near the mountains. It is

more frequent in men than in women; and it very rarely, if ever, exists in

children.

3 The state of the bones precluded any accurate measurement, and com-
parison, when we reach these extreme heights, is very difficult. The Museum
of Paris possesses the skeleton of a giant who measured 2.14 metres, and
whose thigh-bone measured 563 millimeters.
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But to the science of the subject. The cause of Cholera Asiatica

is the bacteria, or vegetable fungus, found in the body of those

dead from the disease and in the ejections and dejections of those

afflicted with it. These bacteria belong under the head of those

peculiarly fatal to mankind. It assumes the .shape of a comma,
i.e. (,), or an S-shape. It belongs in the diss Spirillce, i.e.,

S-shaped, but has been described by Professor Koch as Komma ba-

cillus. ' Now this comma bacillus is found in the intestines of fresh

cholera-corpses and in the dejections of those ill with the plague.

This being the source of the disease, although not its origin, we
readily see that we must study its habits of propagation; its

physical characteristics upon certain organic matter; its behavior

on living material. Then we can scientifically regard its preven-

tion.

It grows quickly upon a surface of gelatinous substances, and

renders it after a while fluid. Looked at by a strong glass, capable

of magnifying it 100 diameters, it looks like a funnel-shaped ring

curled upon itself at the edges, if the gelatine or glue has been

stuck with a needle.^ Upon the smooth surface of gelatine it has a

rosy shimmer. It requires a heat of the human body to grow, that

is, 98.5" F. (37*° C), so that it will not propagate at ordinary tem-

peratures of the room. It grows on potato parings and pieces of

bloody meat at 30° to 40° C. (86° to 104° F.), at 16° U. (61° F.)

it ceases to grow, at 10° C. (50° F.) it exists, i.e., is not killed

completely." Just here the nature of heat and cold may be no-

ticed. Cold, agreeably with most vegetable seeds or spores,

merely places them in a state of non-germination, particularly if

dry ; instances are easily brought to one's mind in a crude way by

the vitality of the wheat, barley, rice, etc., exposed to excessive

cold, while in a congenial temperature and moisture they grow.

Heat, however, when applied to the boiling point, destroys all

germination; because it is a i-apid method of degeneration. Fur-

ther, this comma bacillus is aerobic, i.e., requires air or oxygen

from the atmosphere to live. The bacilli are divided into classes

that are a)io-aerobic, semi-ana-aerobic (?), and aerobic, meaning
without atmospheric oxygen; sometimes requiring oxygen and

sometimes not free oxygen; the last as we have above stated.

The method of discovering this commabacillus in the dejections

next engages one's attention. It is easily cultivated under aseptic

conditions upon a gelatine surface exhibiting the characteristics

spoken of above. It is colored by the method known to all bac-

teriologists, that of Professor Gram.
Solution No. 1, a, watery solution of aniline oil; b, saturated ac-

coholic solution of Gentian violet, a is made as follows :
—

Aniline oil, one (1) part

;

Distilled water, twenty (20) parts.

Filter. To the clear filtrate (it must be shaken and filtered until

clear) add 5 parts of the 6, i.e., saturated alcoholic solution of

pure Gentian violet, to 100 parts of a, aniline water, made above.

After drying on a little piece of ulass, the dejecta of a patient

sick with Cholera Asiatica spread very thin, and then immersing

it in the solutions, mixed as above, for three (3) minutes, and

then for three (3) minutes more in a solution, 3, made as fol-

lows :—
Iodine, one (1) part. Jolt'
Iodide of Potassa, two (3) parts, V „

Distilled water, three hundred (300) parts. )

until all color seems to disappear; then dry the little glass and

view under a microscope to 1,000 diameters; the comma bacillus

will be larger than an ordinary comma (,).

When we really find this comma bacillus, then the patient has

the epidemic cholera. Upon this fact is founded all the advance

in our treatment of it. Here the scientific value of hygienic and
sanitary regulations becomes apparent. Pardon me just here for

referring to the recent work of Professor L. Brieger, the president

of the Medical Section of the Imperial Institute for Infectious Dis-

eases at Berlin, Germany, upon the immunity from the fatal

effects of Cholera Asiatica which he has been able to produce in

Guinea-pigs. The microbes of cholera, technically cultures, were

' Berl. Klin. Wochenschr., 1884, Nos. 31, 32, and 32a.

= Dr. Carl Guuther's Bakterol: Leipzig, 1890. PI. viii., Fig. 4V.

' Bakterol: Diagnos: Eisenberg, Hamburg, 1891, p. 256.

raised on agar-agar gelatine, put into peptonized meat-broth, and
kept upon ice several days, then injected into the Guinea-pigs,

about four cubic centimeters, for five or six days successively,

when they could withstand the cholera cultures which, when given

to other unprotected Guinea-pigs, quickly produced death.* Of
course, this immunity of the mammal, Guinea-pig, presents a
vista of relief by protection similar to that given to us by vaccina-

tion from small-pox, and promised by "Koch's tuberculin" in

the treatment of consumption (Tubercular Phthisis). "We look

forward to that day of scientific medicine.

The careful, methodical German has been directed by his im-

perial officers to be very careful in personal hygiene and to ob-

serve to the letter the regulations in the case of those sick from
Cholera Asiatica, while the doctors have been compelled to care-

fully examine each case by the methods above given, and, if un-

able to do so, to send some of the diarrhoeal fluids to the district

poUce stations to be examined at once at government expense —
so careful are they to determine what the disease really is. Then
the patient must be isolated, his nurses rendered strictly a-septic

before being allowed to leave the apartments, all the attendants

to be washed in solution of carbolic acid twice daily, and the

patient too. No eating, drinking, smoking, or anything in con-

tatt with the mucous intestinal tract, such as mouth or nose, al-

lowed in anyone except under strict an^j-sepsis.

By this means it has been possible to prevent the spread of the

disease to another case, if discovered in time. This element of

unwell, but not ill, persons with Cholera Asiatica is the problem;

the half-sick ones damage to the utmost hygienic arrangements,

and bring disgrace on the attempts of " State" medicine to pre-

vent its spread. This brings one to the application in a'more ex-

tended sense of isolation or detention in quarantine of numbers
of people. This is a troublesome problem to successfully solve

;

it is now taxing all the wit and wisdom of our laud. We trust it

may be successful.

'' The best disinfectants are:—
1. Lime-water; a quantity equal to the amount of the stool and

allowed to cover and remain upon it one hour. 3. Chloride of

lime (small boxes) ; two tablespoonfuls on each stool and allow

to remain on it twenty minutes before cleansing the utensils, then

washed with lime-water. 3. A soft soap of potash, mixed with

5 per cent of crude carbolic acid solution. This to be used for all

vessels, clothes, clothing, both body and bed. 4. A one per cent

solution of carbolic acid for bodily bathing of patient and nurses.

5. Daily scrubbing the floor and furniture with lime-water, and

two hours afterward with a one per cent carbolic acid solution in

the patient's room. 6. A boiling of an hour of all clothing. 7. All

the shoes, effects, etc., in the room of a patient either afflicted or

dead from Cholera Asiatica shall be disinfected and not used for

ten days.

The conclusion of the matter is:

—

Live carefully; keep away from those afflicted with the disease,

except specially pi'otected as aforesaid ; keep clean ; isolate the

patient and his attendants.

Harrisburg, Penn., Sept 13.

FLORIDA PITCHER PLANT.

BY CHARLES B. PALMER, A.M., COLUMBUS, OHIO.

Among the many curious and interesting objects which came
under my notice during a residence of several years in Florida,

none interested me more than an insectivorous plant (Saracenia

variolaris) which is common about Orange Heights, in eastern

Alachua County. I have no reason to suppose tbatit is limited to

this locality, but this is the only place in which I have observed

it. It is a modest plant, seven or eight inches in height, growing
in damp situations among the coarse grass of the pine woods.

It bears a single radical flower, the most striking feature of

which is the style, which expands into a broad umbrella, entirely

enclosing the flower. But it is not of the flower, but of the

pitcher-like leaf that I wish to speak.

' Deutsch. Med. Wochenschr., 1892, No. 31 (Aug. i, 1892).

•'' Regulations of Minister of Interior, Germany, Aug. 1, 1892.
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When the young leaf first makes its appearance, it is spatulate

in form, with a simple notch on one side near the end, ranging

upward at an angle of about 45 degrees. As the plant grows,

the sides separate, forming a tube, while the notch increases in

size and rotates in direction, until it becomes an ample opening

ranging downward at an angle of about 45 degrees. At the same
time the end of the spatula enlarges into a dome-shaped hood,

the upper lip at the opening projecting well forward and down-
ward over the lower. The tube is largest at the top, narrowing

gradually to a point a short distance above the ground. The
front or open side of the tube has a narrow rib, the rest of the

circumference being round and smooth.

Being unable to find in botanical literature any adequate ac-

count of the manner in which this plant performs its remarkable

functions of catching and devouring insects, I was led to make
the study myself. Placing several of the plants in flower-pots

for continuous observation, dissecting numbers of others in the

woods almost daily, and continuing these observations during

several different seasons, the little pitcher has come to seem like a

familiar friend, and has yielded me an amount of pleasure and
satisfaction that would seem incredible to any but a lover of na-

ture.

If one were to say that he had seen a tree which could catch

and eat squirrels, rabbits, field-mice, etc., he would be set down
as a bungling imitator of the celebrated Baron; but here is a frail

plant which we tread upon unnoticed, that actually captures, de-

vours, and digests number of animals endowed with much greater

activity, and doubtless with higher pdwers of perception, than

any mammals.
If the plant has any odor attractive to insects it is not percepti-

ble to human olfactories. But when near the opening they seem
possessed with a desire to enter, and the way is open and easy.

At the edge of the opening they are seen to sip a secretion of the

plant, and immediately hasten on to the interior. Here some of

them will continue to eat ravenously until they are seized with a

sort of palsy, causing them to tremble violently, release their

hold, and fall into the liquid at the bottom of the tube. Others,

after entering the dome, become frightened and endeavor to es-

cape. And here is discovered one of the remarkable features of the

plant —an arrangement clearly intended to deceive the unlucky
prisoner. The hood projecting over the opening forms a dark

background, while the opjMsite side of the dome is brilliantly

lighted by means of more than a hundred transparent spots or

windows. Just as a bird which has entered a room by a dark
passage, beats against the window-pane, so the poor insect ex-

hausts his strength at the windows of his prison, and finally falls

exhausted — literally "in the soup."

The bath seems to cure their palsy, for they invariably struggle

vigorously to escape by climbing up the side of the tube. But
the effort is vain. It seems remarkable that insects which walk
upon glass and other smooth surfaces at will can make no prog-

ress here. The inner surface of the tube has a wonderfully

smooth feel, and under the microscope is seen to be covered with
very fine hairs forming a nap in the downward direction. About
half-way up the tube there is a change in the appearance. It

looks as if the lower part were wet and the upper dry, but the

microscope shows that the appearance is caused by a different

arrangement of the hairs on the surface. On the upper half,

they appear like bundles of gi-ain with the ends well spread. The
purpose of this arrangement is not apparent ; but having on one
occasion found a larva at the half-way point, it occurred to me
that possibly certain species had feet able to traverse the lower
half, and such would be stopped by the different arrangement
above. However this may be, the insect which once enters this

doubly and trebly guarded prison "leaves hope behind." Even
when rescued, he seems unable to resist the temptation to taste

again the insidious nectar which leads him to his doom. Cut
away the hood, and let a blade of grass down into the tube. A
half-dead fly climbs eagerly out. Too weak to fly, he can be
handled at will. Place him on the outside of the tube, an inch
or more from the opening, with head turned away from danger.
He staggers forward a few steps, stops and considers, then like

the confirmed toper in front of a saloon, turns around and goes

back for one more drink. At the first taste, he becomes crazed,

sips ravenously till the tremens comes on, and drops him down to

certain death.

The number and variety of insects disposed of by a single plant

is astonishing. Every order is represented. One would think

that a grasshopper, large enough to reach across the tube and
almost close it up with his body and long legs, would have small

excuse for being in such a place. But there he is slowly dissolv-

ing. Beetles, moths, larvte of numerous kinds, including large

woolly caterpiUers, all go the same way. The hymenoptera are

represented by ants, but I have never found any species of bee,

though I have searched diligently for that special purpose.

The statements of certain botanists that the pitchers are "half
filled with water containing^drowned insects," and that " it is dif-

ficult to believe that they have any connection with the economy
of the plant," need revising. A chemical analysis of the fluid is

wanting, but it is a secretion of the plant and not rain-water.

The construction of the plant makes it impossible for rain to en-

ter. Furthermore, I have seen a plant which had been cut off at

the root send up a new leaf, mature its pitcher, secrete its fluid,

and begin business, during a period in which no rain had fallen.

In every healthy pitcher may be found insects still alive and
struggling; others dead ; others farther down in the mass, coarsely

broken up ; and at the bottom only a pulp. The fact that the elytra,

mandibles, and other hard parts of beetles, are dissolved with the

rest, shows that the plant has remarkable digestive powers.

Unlike animals, it has no means of rejecting unsuitable portions

of food. Everything goes. The front door is always open, thei'e

is no back door, all sorts of visitors enter, none escape, every shred

disappears.

CURRENT NOTES ON ANTHROPOLOGY.—XV.
[Edited by D. G. Brinton, M.D., LL.D.]

The Antiquities of Catamarca.

Among the mysterious civilizations of the New World which
were extinguished before the arrival of the Europeans, that of

the Province of Catamarca, in north-western Buenos Ayres, is not

the least diiiicult of solution. In this region, over an area about

four hundred miles square, the vestiges of a dense population are

numerous, and there are abundant proofs that there prevailed a

stage of culture definitely above that of the Pueblo dwellers of

New Mexico. The ruins of stone- built structures are abundant,

and are the only instances of such that we find east of the Andes
in the whole of South America. They begin at a height of twelve

to fifteen thousand feet, and continue down to the mesas and
plains of the lowlands. From their positions and plans most of

them were evidently defensive works, occupying points of van-

tage, and with walls three tb five feet in thickness. The en-

trances are concealed or sometimes none exist, ladders having

evidently been used by the inhabitants. They were acquainted

with the use of copper-, gold, and silver, made excellent pottery,

wove fabrics with skill, cultivated maize extensively, and buried

in mounds.
An interesting but brief notice of these remains is published by

Francisco P. Moreno in the " Revista del Museo de La Plata,''

1891. He considers the remains are anterior to the conquest of

the country by the Incas about 1450. This is probable, but it

would not militate against the evidence I have brought forward in

my "Studies of South American Languages," p. 54, that the na-

tives of Catamarca were themselves of the same blood and lan-

guage as the Incas.

Central-American Languages,

The Empress Catherine II. of Russia at one time planned pub-

lishing specimens of every language on the face of the globe, but

lost interest in her scheme, and dropped it before completion.

When at St. Petersburg a year ago, I inquired about the material

collected by her orders, but left unpublished. The Librarian of

the Imperial Library could give me no information about it.

Now, part of it arrives in a publication from Costa Rica enti-

tled "Lenguas Indigenas de Centro-America en el Siglo XVIII.
MS. del Archivo de Sevilla. Publicada por R. F. Guardia y Juan
Fernandez Ferraz. 1893." The editors do not state, and do not
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seem to be aware, why these twenty-one vocabularies were col-

lected by a priest in 1788 ; but I have no hesitation in attributing

them to the desire to comply with the wishes of the empress of

the Russias, and am sure it could be readily shown.

Their publication is praiseworthy, and carefully made; but it

does not offer any new material on Central-American dialects in

the sense of new stocks. Two of the Maya dialects, the so-called

Pupuluca and Subinha, are slightly different from those already

known; and the language termed "Lean y Mulia " is the same as

what we know from other sources under the more appropriate

name Xicaque. The vocabularies include the Chapaneo of Chiapas

and several Costa Rican dialects, though the majority are branches

of the Maya family.

An Anatomical Criterion to Distinguish Male from Female

Skulls,

It has long been most earnestly desired to discover some ana-

tomical feature which would enable us to distinguish the skulls

of the sexes. Two years ago Virchow declared that all alleged

modes of differentiation so far discovered were worthless. Very
lately Dr. Thiem-Cottbus, in the ' 'Arcbiv ftlr Klinische Chirurgie,"

Band 37, describes what seems a satisfactory craniological cri-

terion of sex.

The 03 tympanicum forms part of the posterior wall of the

glenoid cavity of the inferior maxillary, and also closes in front

and below the bony meatus of the ear. It arises perpendicularly

from the petrous portion of the temporal bone posteriorily, and
turns backward, in the woman at about half the height of the

mastoid process, but in man at a less height. In the male, the

bone developes a sharp edge, which divides to form the sheath of

the styloid process; but in woman this sharpened edge does not

exist, the bone is rounded into a tubercular form, and the fossa is

shallower and flatter.

Thus, in the male this fossa-tympanico-stylo-mastoidea is small,

and the posterior wall of the glenoid cavity extends so deep that

it is not possible for the condyloid process to slip over it. In the

female, it is so much more spacious that this feature alone will

serve to distinguish the crania of one sex from the other; and it

also explains the surgical fact that luxation backward of the in-

ferior maxillary is observed only in women.

An Etruscan Ritual Book.

Before Rome was founded, the powerful federation of the

Etruscans had spread an advanced civilization over central Italy,

capping her hill-tops with fortifications, whose impregnable walls

still bid defiance to time. But by the beginning of our era, the

Etruscan people, and language and religion, had disappeared,

leaving no testimony but their tombs. From these some five

thousand inscriptions have been copied, but they tell us little.

Not a single word of the language has been identified beyond per-

adventure.

The Etruscan religion profoundly modified that of Rome. They
were a literary people, and in very early times vs^rote numerous
religious books. These ai-e referred to by Livy as works of di-

vination, fatales libri, and by Cicero as books of ritual, Etrusco-

rum ritiiales libri, or as Etruscan documents, chartcB Etruscce;

and even in the latter's day, they were in use by the Roman
priesthood.

It seems an incredible piece of good fortune that one such
Etruscan Ritual Book should turn up in fair preservation in the

year 1891; but such seems to be the case. Two or three centu-

ries, B.C., a mummifler of Alexandria bought a lot of waste paper

and old rags for use in his business, and employed some of it in

wrapping the corpse of a young lady. About 1849 her mummy
was brought to Austria, and last year in her wrappings this

Etruscan book was identified by Professor Krall. The Vienna
Academy of Sciences has undertaken its publication, and on it;s

appearance I shall return again to its curious history and char-

acter.

Ethnography of the Finns.

One of the most interesting questions in the ethnic history of

the north of Europe is that concerned with the origin and migra-

tion of the Finns. They are ancient settlers, as they vere known
to the Romans of the time of Tacitus as dwellers on the Baltic

Sea. In language they are first cousins of the Magyars of Hun-
gary and also of the Samoyeds of Siberia. Indeed, some main-
tain that their name " Suomi " is from the same radical as

"Samoyed."
Those resident in Finland proper rarely show any marked Mon-

golian appearance, as I can say from personal observation ; but
their strain is deeply Aryanized. A much less familiar branch
of them are the Sirieni or Syranen, who dwell in rorth-eastem
Russia, on both slopes of the Ural Mountains, extending east to

the valley of the river Ob, on which the town of Muji is one of

their principal resorts, in latitude 65" north.

This group has been carefully studied by M. Stephen Sommier,
whose volume, " Sirieni, Ostiacchi e Samoiedi dell'Ob," appeared
a few years ago in Florence. From numerous anthropometrical
measurements he carried out, he satisfactorily showed that the

Sirieni are Germanized Finns, quite like their relatives on the

Baltic, and differing widely from the Ostiaks and Voguls to the
east. It is probable, indeed, that the Sirieni, who are much given
to trading and wandering, are an offshoot of the western branch
of the stock, rather than the eastern.

NOTES AND NEWS.

The sixth annual convention of the Association of American
Agricultural Colleges and Experiment Stations will meet in New
Orleans, La., on Nov. 15, as announced by the chairman of the

executive committee. Titles of papers should be sent to C. F.

Atkinson, Auburn, Ala., before Oct. 1. It is proposed to discuss

the different subjects assigned to station workers for the Colum-
bian exhibition.

— A timely book is "The Career of Columbus," by Charles

Elton, M.P., announced by the Cassell Publishing Company.

— Professor D. S. Margoliouth of Oxford has undertaken to

translate the great Arabic geographical dictionary.

— G. P. Putnam's Sons are about to publish a new edition of

Professor F. W. Taussig's "Tariff History," enlarged by about 100

pages of new matter, including a discussion of the McKinley
Bill.

— Francis P. Harper wiU publish shortly a new and important

edition of Lewis and Clarke's " Expedition over the Rocky Moun-
tains," on which Dr. Elliott Coues has been engaged for some
time. He is specially fitted for the task, and the index to this

faithful reprint of the Philadelphia edition of 1814 will be of great

scientific value.

— Harper & Brothers will soon publish an interesting work by
Walter Besant, entitled " London," which wall not be a history of

the city as a body politic, but the story of the life of the people at

different periods from the earliest historical records to the times of

the Georges, and will be fully illustrated.

— Edward Stern & Co., Philadelphia, will publish at once "In
Arctic Seas," by Dr. R. N. Keely, in which the author, who ac-

companied in the capacity of surgeon the West Greenland Expe-
dition last Slimmer, gives an account of the incidents of the voy-

age of the "Kite," conveying Lieutenant Peary's party to MoCor-
mick's Bay.

— On Sept. 1, The Open Court (Chicago, 111.) began the publi-

cation of a series of articles by Mr. Charles S. Peirce, to be enti-

tled " The Critic of Arguments." (The word crih'chere means an
art, like logic.) This series will be devoted to a critical and his-

torical discussion of the methods of reasoning. Mr. Charles S.

Peirce is one of the most distinguished scholars and mathemati-
cians of which America boasts. But especially in the depart-

ment of modern logic has his work contributed, perhaps more
than that of any other living investigator, to the permanent ad-

vancement of science. The results of his thought are, however,
for the most part locked up in the proceedings and reports of

learned societies, and now for the firet time, in The Open Court,

are they to be presented in a less rigid and technical form, and
made accessible to all who place a value on right thinking.
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ANCIENT MEXICAN HERALDEY.

BT AGNES CRANE.

There can be no more striking instance of separate evo-

lutions on the same plane of thought in different grades of

culture than the independent development of a system of

heraldry, or "armory" as it should be rightly called, in

the western hemisphere by the aborigines of ancient Mexico

long anterior to the epoch of the Spanish Conquest in 1521.

It was based, like the heraldic systems of Europe, on per-

sonal distinction in battle, which seems to have been origi-

nally the sole source of ennoblement among all people, and
possessed the same intent to blazon forth personal exploits

and record individual achievements.

It may seem a strange anomaly to refer to the " coat ar-

mour" of painted warriors not overburdened with clothing,

adorned with labrets, nose-crescents of gold and other bar-

baric ornaments, whose personal prowess in warfare was ex-

erted to capture their enemies alive in order that they might

be ofEered as living sacrifices to the gods of the victor in the

combat. Yet we have the authority of Logan, the historian

of the "Scottish Gael," for the statement thatsolate as 1644

the Highlanders under Montrose fought divested of most of

their clothing at the battle of Tippermuir. It is equally true

that the war-shields and gala-shields of the ancient Mexican
warriors were "charged," in many instances, with "ani-

mate designs " and various emblems recording the gallant

deeds of arms, of the individuals who bore them, and the

distinctions and " augmentations " granted them in recog-

nition thereof by their so-called " emperor" or chief-priestly

ruler. In others, again, they carried phonetic symbols
rudely expressing the name and rank of the owner, like the

"canting arms" or armes parlantes which formed the

larger proportion of the early coats in European heral-dry

with as great an effect as the spear in the much discussed coat

of Shakespeare, the padlocked heart of the Lockharts, the

four emblazoned hands of the Quatermaines. the three cocks

of Cockaigne, and the whelk shells of Shelley. A similar

canting-shield was carried by the leader of the Tlaxcallan

forces which accompanied Cortes on his way to Tetzcoco. It

is depicted in a native chronicle as exhibiting a monstrous
face with eyes borne on the palms of severed hands and
belongs evidently to the same category. The name of this

Tlaxcallan ruler, Maxixcatl, is expressed in the same pictorial

record by the hieroglyph of an eye on the palm of a hand,

and the symbol for water which yields in the Aztec or

Nahuatl language the elements ma. ix, atl from maiil, hand;
ixtli, eye; and atl, water. It is obvious that the elements

maix are conveyed by the eyes on the palms of the severed

bands on the shield to which we refer.

Much that is both interesting and suggestive on this sub-

ject will be found in the remarkable memoir " On Ancient
Mexican Shields," from which this example is taken, con-

tributed by Mrs. Zelia Nuttall, special assistant in Mexican
archseology of the Peabody Museum of Cambridge, Massa-

chusetts, to a recent issue of the "Internationales Archiv
fiir Ethnographic," Vol. V., Part I., 1892. It gives full

details with colored illustrations of the heraldic devices on
war-shields and gala-shields borne in religious dances as

figured in various native MSS. and Codices, described in

the Spanish inventories, or dppicted on ancient Mexican
shields still preserved in the museums of Mexico City,

Vienna, Stuttgart, London, and at Castle Ambras in the

Tyrol. The supplemental accounts derived from native

sources and old Spanish chronicles of the system of rewards

granted by the chief ruler to successful Mexican braves in

savage warfare are of special interest and value.

This system was, to say the least, peculiar. The neophyte

went forth to battle clad in white raiment, with a blank

shield. On capturing an enemy alive he was granted the

privilege of painting his body yellow, his face red and his

temples yellow, and the right to wear a colored uniform and
a shield to match his war-paint. The Mexican war-shield

was round, like the Highland Targe

'

' Whose brazen studds and tough bull hide

Had death so often dashed aside,"

and described by bards more ancient than Sir Walter Scott

as painted red, spotted, varied, or chequered. In Old

Mexico the capture of two foes was rewarded with a more

elaborate costume, a gold yacumetz or nose-crescent and a

shield decorated with feather pellets. The warrior who
took three prisoners alive reeeived a wooden shield with a

border of blue, the royal color, or one displaying parti-col-

ored stripes with a fringe attached to it. Further captures

were rewarded with ornaments of gold, or precious stones,

and the images of these quartered on the shields " in aug-

mentation " record the nose-crescents and labrets won and

worn by those who had performed such signal deeds of

valor.^ One shield bears four, and another ten of these de-

signs which present some resemblance to the thirty-seven

crescent-shaped ornaments of beaten gold adorning the mag-
nificent feather headdress of the time of Montezuma described

by Mrs. Nuttall in the first number of the first volume of

"The Peabody Museum Papers." They recall, also, the

buckles considered by recent authorities on European

heraldry as a military badge, one of which is actually borne

on the shield of the Pelhams, Earls of Chichester, to com-
memorate the ancestral share in the capture of King John
of France at Poictiers. In the same manner a negro's head

is quartered on the family shield of a " highly well-born "

German family as a record that an ancestor took prisoner a

black princess during one of the crusades.

1 It would be interesting to know if the additional labrets and nose-

crescents were quartered on the shield because of the personal inconvenience
of wearing more than one of these distinctions.
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Thus, simultaneously with the knights of old in Europe,

the warriors of ancient Mexico "obtruded the blazon of

their exploits on their company." Mrs. Nuttall gives the

Aztec word totopalitoa as the equivalent of "to blazon

forth or proclaim one's own praise," and states that the

Nahuatl word for gala-shields was totopchimalli. It is

further evident from her researches that the ancient Mexican

shields proclaimed their owner's achievements as effectually

as the "coat of seas strown with palm-clad isles" granted

to the great navigator, Columbus, the towns vvith spii-es and

belfries" of the conquering Cortes, and the "augmenta-

tions " and "supporters" granted to the father and all the

descendants of the African explorer. Captain John Speke—
running water' superinscribed " Nile," with a crocodile for

crest, and a crocodile for dexter and hippopotamns as sin-

ister supporters. As a modern example of recognition of

noble achievements in the less adventurous paths of science

we may cite the bizarre shield of Sir John Herschel emblaz-

oned with the astronomical sign of the planet Uranus, "a
forty-foot reflector," observer's house, and other parapher-

nalia. It may be added that the gruesome emblems por-

trayed on the shields borne by the cliief-priestly warriors of

the Aztecs were as significant of official functions as the

mitre so often quartered in our episcopal arms.

Many of the heraldic emblems of the ancient Mexicans re-

call those of Europe— "the eagle's claw on an azure field

borne by the sub-chiefs known as the "daring eagles," blue

serpents on a red field, the tiger's leg shield the insignia of

an order of chivalry carried only by the daring oceolotl or

tigers a " crack corps " clad in oceolotl skins. There is the

death's head shield of the "emperor" Tizoc, the allusive

feather- pellet shield of the war-god, Huitzilopochtli, bearing

reference to his mythical origin from a tuft of humming-
birds' feathers; the shell on that of the hero-god, Quetzal-

coatl, which reminds one of the three escallops quartered on
the coat of Darwin. The cross, often quartered on the shield

of Quetzalcoatl, was symbolical to the native mind of winds

blowing from the four quarters of heaven. In Mexico, we
are told, the gods were represented with emblematic shields.

The rain-god, Tlaloc, with a water-lily on a green field, the

death goddess with cross-bones on a red field. This is not

altogether surprising for, in many instances, they were the

deified chief-priests and supreme war-lords of bygone genera-

tions. In this connection we may recall the fact that coat-

armor was assigned to the Saviour and the twenty six quar-

terings emblazoned on an escutcheon in Mayence cathedral,

and also the coats "granted to ennoble" the disciples by
European heralds. (1.)

There is Mr. H. H. Bancroft's authority for the statement

that Montezuma bore into battle " a banner with the strange

device" of an eagle with beak and claws of gold swallowing

a serpent, on an azure field. This was perhaps the first in-

stance of " spread eagleism " on the continent of America.

It was emblematic of the myth concerning the foundation of

the peublo of Tenochtitlan in the valley of Mexico, and the

design still forms the national arms of the modern republic

of Mexico.

Animal designs are of frequent occurrence, and, like many
of those employed by European heralds, are just as great a

puzzle to the bewildered zoologist as the live lions at " the

Zoo " to that sceptical official of the Herald's College who
said he had " tricked'" too many lions in his day not to know
the real animal when he saw it. One of the most remarka-

ble of the Mexican emblems is that of the blue monster out-

lined in strips of beaten gold, rampant on a rose-red field of

the beautiful feathers of the roseate spoon bill {Platalea

ajaja), the use of which was restricted to the decoration of

idols and supreme rulers. This fine shield was rediscovered

by Mrs. Zelia Nuttall last summer, preserved, with other ob-

jects, in a case labelled "Transatlantic and Oriental curiosi-

ties," in the castle of Ambras, near Innsbruck, in Tyrol,

where it has found a home for the last three centuries. This

historical shield has been clearly identified by her as that

described in the Spanish Inventory of 1596, which formerly

belonged to the Archduke Ferdinand of Tyrol, and as one of

the shields presented by Cortes to the Emperor Charles V.

It bears traces of the former existence of a fringe of the long

tail-feathers of the Quetzal, the use of which was also re-

stricted to supreme rulers in ancient Mexico. The device,

which is accompanied by the native picture signs for fire

and water, may represent either the blue oceolotl or the

Ahuitzotl, a fabulous aquatic monster dreaded by the Mexi-

cans. It bears a striking resemblance to the " heraldic wolf

"

of the twelfth and thirteenth centuries. The shield is cer-

tainly a gala shield, and could only have been used by a

war-chief of the highest rank. It is the best preserved ex-

ample extant, and, to quote the exact words of our authority,

is "the only one possessing a valid, if shadowy claim, to be

that shield of Montezuma, which documentary evidence

proves to have once formed part of the famous collection of

historical armor of the Archduke Ferdinand, nephew of

Charles the Fifth."

Another shield of wood, inlaid with turquoise and shell

mosaic, was also found at Ambras. Since attention was

called thereto by a communication addressed by Mrs. Nut-

tall to the Anthropological Society of Berlin [Zeitschrift fi'ir

Ethnologic, 1891, p. 485), this valuable relic has been re-

moved to the Imperial Ethnographical Museum of Vienna,

which also contains the historical piece of ancient Mexican

feather work which Mrs. Nuttall has elsewhere shown to be

a royal diadem or head-dress of the time of Montezuma,

although it was originally described as a standard or banner

by the late Professor F. von Hochstetter, who first recognized

its value and ensured its preservation.

The centre or boss of a second specimen of an inlaid tur-

quoise mosaic shield is exhibited in the Christy collection in

the British Museum, where it is named, on what authority

is not known, a Mexican calendar; but Mrs. Nuttall is enabled

to state from personal examination that it is not a calendar,

and bears none of the symbols of the Mexican year. In all,

Mrs. Nuttall's industry and acumen have resulted in the

accumulation of figures or descriptions of hundreds of Mexi-

can shields from native and Spanish sources. Not more than

six specimens are actually known to be preserved in the

museums of the world. Her researches throw fresh light on

the status of the ancient Mexicans and their somewhat bizarre

semi-civilization.

Colonel Garrick Mallery, in his interesting work on "The
Pictographs of the American Indians," reproduces native

representations of North American Indian chieftains on the

"War Path," carrying shields bearing the totem of the

tribe, a very useful distinction when different tribes unite in

raiding, as we know to be still the custom. We believe,

however, that Mrs. Nuttall's memoir on "Ancient Mexican

Shields" records the first evidence of heraldic emblems
borne in the western hemisphere "as boastful records of in-

dividual achievements." We are not aware that any evi-

dence has been discovered of the hereditary use of heraldic

devices in ancient Mexico, although there are frequent

references in her various and important publications to native



176 SCIENCE. [Vol. XX. No 503

genealogies accompanied by portraits of pilhua =the heads

or founders of large families as found recorded in native

MSS. It is more probable that in a state of semi-barbarism

individuals had to earn and win their ovpn distinctions. No
hereditary surnames were in use among the Mexicans ante-

rior to the Spanish conquest. It is stated in a recent treatise

on European Heraldry^ that some of the peasants of the

Jura Mountains did not possess them so late as the Election

of 1789. We learn from the same authorities that surnames

did not come into general use in Europe until after the

second crusade of 1H7, which gave such an impetus to the

bearing of coat armor and heraldic insignia in general. In

this regard it is interesting to note that it was to the inter-

tribal wars waged in Mexico solely for the purpose of secur-

ing human victims for religious sacrifices that we can trace

the development of Mexican heraldry. The independent in-

vention and use of heraldic insignia in the New World is but

another proof of the truth of the dictum that human nature

is very much alike all the world over.

Brighton, England.

GAY HEAD.

BT P. R. UHLEB.

The steady flow of modern travel has opened an easy way to

the delightful island of Martha's Vineyard, where the socially in-

clined may enjoy the advantages of summer schools of science,

or participate in the exercises of the camp-meeting within spa-

cious and airy pavilions. Here the artist finds a prospect of varied

color, with long vistas of cliff and sea and sky standing forth in

surpassing loveliness and inviting an effort to place on canvas his

richest and brightest tints.

To the student of nature, however, there is access to an ever-

increasing store of facts. The more he investigates the structure

of the region, with its assemblage of creatures and plants, or

views the struggles of atmosphere, land, and ocean to maintain

an equilibrium, the more he finds himself beset by perplexing

questions, which will not be answered at his bidding. A riddle,

as yet but partly solved, lies involved in that wonderful piece of

earthy structure called Gay Head. Here, at the western ex-

tremity of the island rests a huge pile of sand, rook, and clay,

more than one hundred feet high, tinted with numerous vivid

colors, which have been the wonder and delight of the voyager

ever since the discovery of the country. The sparse settlement of

the island has as yet produced but a short chapter of the history

of its people ; but the record of nature's changes and disturbances,

which have affected the land and sea, would fill large volumes.

To one series of these changes, belonging to its geology, we
would now direct attention. The greater part of the island shows
evidences of having been submerged five times beneath the

waters. At each emergence from the water, an increased thick-

ness was given to the body of the land, so that at the beginning

of the last glacial period it stood on the western side at a level of

not less than two hundred feet above the surface of the tide.

At the close of that period and chiefly remaining to the present

time, a deep deposit of fine sand, boulders, gravel, and broken

stones, from ten to twenty-five feet in thickness, covered the

upper slope of the ridge. The Potomac Clay, which forms the

inner and also the lowest descending division of the deposits rest-

ing here, rises like a central core to near the summit of this hill.

As most of the other members below the glacial deposits are

either absent from, or only feebly represented on, the upper sur-

face of the clay, a thin bed of sand and other glacial material

forms the superficial covering. On both slopes of this ridge, the

west and the east, the column of geological formations is present,

although not in fully unbroken continuity, the Cretaceous Green-

Sand Marl having not been found on the eastern slope by the

1 A Treatise on Heraldry: British and Foreign. By John Woodward,
F.S.A., and the late George Burnett, LL.D. (Lyon King at Arms). W. & K.
Johnston, Edinburgh, 1891.

writer. On this side, however, theRaritan Formation, previously

defined in Maryland as the Alternate Clay-Sand group, displays an
exceedingly fine exposure, with the strata and laminated layers

in original order. Here, also, it is enriched with the same plant

fossils and lignitic wood so characteristic of these beds on the

Raritan, Severn, Magothy, and other rivers of New Jersey and
Maryland.

No evidences of mountain-folding appear in any part of the ele-

vated division of the land. The underlying member which de-

scends deep below tide, is the Variegated Potomac Claj', and this

forms the foundation for all the other formations in their usual

order of superposition.

Deep denudation and erosion followed the completion of the

Potomac Clay, and it was cut to below the line of present low tide

at the localities now occupied by Menemsha, -Squibnocket and
Nashaquitsa ponds. The broken surface of this clay and the

presence of the Raritan and other beds above it on the low hills

of Menemsha Bight, show how deeply the Potomac formation was
here degraded before the next succeeding formation was
laid down. Consequently in early Cretaceous time a high plateau

of the clay was carved into sloping reliefs which had their most
depressed surfaces spreading away towards the east and south.

The steep side of the island is on the west, and here it is that

the modern surf has cut away large tracts of the ancient bluff.

On the Gay Head division the sea has been digging away the

cliffs at the rate, it is said, of sixteen to twenty feet in a year.

The stretch of boulders called the Devil's Bridge, lying at a dis-

tance of fully half a mile from the present beach, shows where
the outer border of the bluff formerly stood. The Potomac Clay

not only extends out that far at the bottom of this shallow shelf

of Vineyard Sound, but we are told that it sticks to the anchor in

the channel which now runs on a course more than two miles

distant from the present beach. A searching survey ought to

show that this clay imderlies the Elizabeth Islands and stretching

away south-west passes under the borders of the mainland of

Massachusetts and Rhode Island, and from thence under Long
Island and Staten Island to beneath the lower clays of New Jer-

sey.

The section as it is now exposed in the less-disturbed bluffs of

Gay Head shows the Variegated Clay near the beach in strata or

ai-ched beds from three to more than ninety feet in thickness.

The undisturbed upper part of this member is sometimes a whitish

or red clay, and is often more or less mixed with sand.

Immediately above this, but not on the summit of the clay,

rests the group for which we now offer the name Raritan Forma-
tion, from the river on the shores of which it is so extensively ex-

posed. It consists of a few feet of brown, coarse sand at base,

which is sometimes indurated Jnto a moderately coherent sand-

stone. Above this is a bed, two or three feet thick, of white

sand locally streaked with white clay. Over this the laminated

sands, black and gray, charged with lignite, and parted with fine

white sand, rise up into thin layers of a paler clay which alter-

nates with seams of the white sand. This clay appears more
massive in some sections of the bluffs, and occasionally forms a

homogeneous stratum, from three to five feet thick. Next above

this is a most conspicuous stratum of disintegrated granite,

which is a kind of coarse rock-flour, wliite on the weathered sur-

face, but gray in the covered mass. It forms a bed ranging from

ten to more than fifteen feet in thickness. This forms the su-

perior member of the group, while the whole Raritan Formation,

as here recognized, reaches a maximum thickness of about fifty

feet.

Next higher in the bluffs rest the ferruginated remnants of the

Cretaceous Green-Sand Marl. The great body of this deposit has

slipped down or been overthrown upon the steep side of the cliff

facing Vineyard Sound. It appears in three separate piles, stretch-

ing from near the summit of the projecting buttresses down to

the beach. The only part of it now remaining near the line of

its original position is represented by a few inches of altered

brown sand, in patches. These are the vestiges of the thin edge

of the stratum which stretched out towards the sound, and which

terminated in a bed eight to ten feet thick in modern time.

Eighty or more feet outwards it is a thick body of dark-green
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sand, resting in one place on end, and much mixed on the sur-

face, sides, and end with gravel and fossils belonging to later

formations. Bones of whales and fragments of shells of the

Miocene Formation have settled into its broken surface ; but in

the unmixed interior of the mass, it has yielded to me soft casts

of Gryphea and CucuUea, hard fragments of the bones of reptiles,

with coprolites, and teeth of the shark Otodus. The component
materials of this marl agree with those of the Lower Marl of New
Jersey, and, like the latter, rest directly upon the upper member
of the Karitan Formation.

The Miocene Formation, so far as. my own observation ex-

tended, is broken up, and so mixed with the drift at the base of

the glacial deposits near the surface that the only evidence of its

former presence here, below the belt of conglomerate, resides in

the presence of vertebree of Cetacea, fossil shells, and some teeth

of sharks.

On the surface is the fine pale sand, forming a loose bed, under-

laid by about two feet of pebbly conglomerate which rests in a

bed of broken rocks, gravel, and boulders. The sand is spread

thickly over most parts of the island, and along the western ridge

it is set with granitic boulders measuring occasionally twelve

feet in length and width by six to eight feet in thickness.

The whole Gay Head promontory is a scene of disturbed equili-

brium, where the beds of rock-derived material have been soft-

ened by atmospheric agencies, pressed down by a load of stone

and gravel, undermined by oceanic strokes of oceanic surf, and
let down into gullies by trenching storms of rain.

the cloud until light rain began to fall. Is my experience as

given a common one? Was it a dangerous one?

O. C. Chablton.
Denton, Texas.

The Gemination of the Lines in Mars.

As far as one can judge from newspaper reports, the recent ob-

servations on Mars render certain the existence of the curious

Schiaparelli lines, but as yet nothing has been seen of the doub-
ling, or gemination, which has been claimed. If this negative
result shall be sustained by the accounts yet to come from obser-

vatories in lower latitudes, there still remains the interesting

question. How did such a mistake come to be made?
A bit of personal experience will, I trust, be pardoned, since it

points to what seems to me the explanation of the error, if one
exists; at least, it shows the existence of a vera cauxa able from
single lines to produce double ones. The lens in my left eye pos-

sesses the power of double refraction. If I clo.-ie the right eye and

look at a line drawn obliquely, thus the paper being held

squarely in front of me, I see nothing peculiar; there is to me, as

to anyone else, only one ordinary black line. But if the line

slopes thus I see two lines the lower one being
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A Mountain-Top Experience.

Fremont Pass, Colorado, is 11,540 feet above the sea. To the

east rises a peak by a rather steep slope, perhaps , 2,000 feet

higher. Its eastern slope is precipitous.

On Aug. 18, alone, I reached the summit of this pepk. It was
noon. Several miles away to the north a heavy thunder-storm

was raging, while far to the west was another. Within a mile

or two a massive cloud had formed between the lower mountains

which shut in a gorge. I stepped to the very highest point of the

peak. My contemplation of the extraordinary view afforded me
was disturbed by a sharp buzzing as of bees seemingly beneath

my hand which rested on the bulky pine sliver serving as my
staff. But on lifting my hand I found no bees large or small.

As the buzzing continued, I vainly scrutinized the stick for

signs of life. I then indifferently concluded that it was possibly

caused by some boring insect in the wood. That settled (?), I

lifted a large roundish rock to toss into the chasm below, when
it, too, buzzed or crackled in my hand at a score of points. Close

inspection revealed no bees or bugs on that rock. Can it be. I

asked, that this rock is crackling from the change of temperature

occasioned by a change of position ? At that moment, the

"bees" were swarming in my hat. Snatching it off, I was
searching it for the buzzing things when they seemed to throng

my hair. Immediately on raising my hand to my head the puz-

zling mystery was solved, as the strong flow of electricity fairly

tingled and buzzed through my fingers, and, looking up, I saw a

cloud forming overhead. I was acting as a lightning-rod to that

mountain-peak. Ignorant of my possible safety or danger in the

involuntary experiment, I lacked the valor or scientific devotion

to prolong it. Securing my box of flowers and that buzzing staff,

I discreetly retired some distance down the slope from that sum-

mit surcharged with possible electrocution if I remained. Ere I

reached the pass, two hours later, the storm from the north had

reached the peak, and soon that rocky summit was whitened with

snow, while hail and rain fell in the pass.

During my descent, while the thunder-cloud rapidly approached

the peak, a strong wind blew through the pass directly toward

decidedly less deeply black than the other. As I now hold the

paper, the bottom towards me, No. 1 appears as a single line,

No. 2 as a double one, like No. 3. If now I turn the side of the

page towards me, revolving it through an arc of 90", No. 1 shows
double and No. 3 single.

If I draw a set of single lines as below

and look at them with both eyes, or with my right eye alone, I

see only so many single lines; but if I close my right eye, then

with my left I see ten lines, each original line being geminated by

a fainter one exactly parallel, and pretty close to it, as in No. 5.

If now I turn No. 4 to the right or left, the double images will

approach each other, and at the same time slide by each other a

little until I have turned the paper 90°, when the images will

coalesce, each line appearing sharply defined, single, and very

black, except at each end, where for about -jV of an inch the color

will be fainter and the line less sharply defined. I can vary my
experiments in many ways, each time getting the well-known

phenomena of double refraction.

The application to the lines in Mars is very simple. If a person

possessing an eye with this power should see the planet's image in

the telescope, and be able to perceive the Schiaparelli lines, he

would see each accompanied by a twin line of the same length,

but not quite so sharp and distinct. If the lines ran, as in No. 1,

from north-west to south-east, he would not see the secondary

ones, but if his other eye chanced also to have a double refracting

lens with axis at right angles to the first, he would then see the

secondary lines in the same way.

I know, from my own experience, that one may possess this

power without being conscious of it. I discovered it only when
experimenting on single vision. In ordinary use (i. e., with both

eyes) I cannot perceive any indication of it, the greater illuminat-

ing power of the ordinary ray, plus that of my other eye, com-
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pletely conceals the secondary image. I have no doubt that if I

should look at Mars through an instrument powerful enough to

show the single black lines, I should rediscover the twin line of

each, that is, if I used the polarizing eye.

I presume others have noticed this power in themselves, or dis-

covered it in other persons, but I have not happened to come
across such. One can easily test his own eyes, by making a fine

black dot on a piece of white paper and examining it with one

eye at a time. If he possesses this power, he will see two dots

pretty close together, one much darker than the other. Then let

him revolve the paper ; the paper will go around, but the dots

will retain their relative position. If, for example, the secondary

dot is to the right of the other, it will stay to the right, however
much the paper is turned. It may be necessary to move the

paper nearer to or farther from the eye, but if the double-refrac-

tive power is there, it will soon be found. C. B. Warring.
Park Lupin, Aug. 29.

The Aurora of July 16.

The various accounts of this aurora which have come to my
notice contain no mention of a band or curtain formation. They
all agree in describing the aurora as simply an arc of light, with
well-marked streamers of more or less brilliant coloring. I append
a description of an appearance, not already noted, which was ob-

served by me in Mechanicsburg, Pennsylvania.

The day had been cool and fair, and after sunset only a few
clouds could be seen in the north. About nine o'clock a faint

auroral arc was visible, and later a brilliant white ray shot out
from the north-west and extended beyond the zenith. Nothing
more of note occurred for an hour. By this time the clouds had
disappeared, with the exception of two small stratified bands, which
hung low in the north. They were parallel with a narrow open-

ing in line with the horizon. At 10.15 this space became bril-

liantly lighted, the color changing between green and pink. Then
from the eastern edge of the space a brighter and intensely green

light spread rapidly westward, and apparently descended from
between the clouds, assuming the shape of a band in folds or

waves like a banner in a breeze, as those who have seen this ap-

pearance in more northerly latitudes describe it. When the band
became well defined, it grew stationary and the green light in-

creased in intensity; and then occurred a magnificent electrical

display. From the upper edge a bright pink light suffused down-
wards until it almost overspread the curtain, when it paused; and
for a few seconds there was presented a pink banner, edged with
a regular but narrow border of bright green, in stationary folds or

waves. Yet there was no progressive wave-motion observed, as

seems common to this phenomenon. The formation was repeated

after a time, but very indistinctly. As nearly as could be esti-

mated, the entire occurrence could not have lasted more than ten

seconds. W. M. Stine.

Athens, Ohio.

The Ancient Libyan Alphabet.

In Science, Aug. 19, Dr. Brinton treats my equation of Finagh
with Phcenician as " fanciful," and traverses my assertion that

the stress falls on the I'oot fin. The equation may be fanciful,

but the assertion, stigmatized as "utterly incorrect," is absolutely

true. Dr. Brinton says that the stress " falls on the last syllable,

and not on the penult (see Hanoteau, ' Grammaire Tamachek,'

p. 5)." From this the reader might suppose that the French
scholar was on Dr. Brinton's side, and accented the word on the

last syllable. Such is not the case. Hanoteau does not accent

the word at all, makes no remark on its accentuation, and in his

grammar nowhere refers to the question of accent. It is Barth, a

supreme authority on a point of this nature, who always accents

the word on the penult, as already stated by me. What Dr. Brinton

appears to have mistaken for an accent in Hanoteau (p. 5) is not

an accent, but a diacritical mark used by him to distinguish the

"r grasseye" answering to the Arabic ghain from the soft r

(r and r), and in the same way to distinguish the deep gutteral k

(q) answering to the Arabic qof from the ordinary k (k' and k).

Hence he writes tiflnar' , the mark falling, not on the final vowel
a, but on the final consonant r, which he means to be pronounced

as with the Northumbrian bitrr, or like the Arabic ghain (tifinagh,

as Barth always writes it, and always accenting the i oi fin, thus,

tifinagh).

It is strange that Dr. Brinton should have at all ventured to

take up my reference to Hanoteau, for on the main issue Hano-
teau is dead against him, writing that "le systeme d'ecriture des
Imouchar' [Sahara Berbers] est analogue a celui des Arabes et des

Hebreux" (p. 1). In other words, it is Semitic. But doubtless

the passage has escaped Dr. Brinton's notice. As to Dr. CoUig-
non's cock sure assertion that it is " anterieure a Carthage" and
that " it is time to discard " the theory of its Punic origin, it will

suSice to say that, if it comes to the ipse dixit argument, the name
of Mommsen alone will outweigh fifty thousand Collignons.

Lastly, touching the squares and the rounds, otherwise a point

of secondary importance, unless you have a theory to serve, my
reference should rather have been to Hauoteau's " Grammaire
Kabyle" than to his "Grammaire Tamachek," It is in tlie former
work (p. 360) that is given the full table of the three variant

Bei'ber alphabets, with the following results : I. Five curves ; six

rectangular forms; two acute angles. II. Seven curves; five rec-

tangles; two acutes. III. Six curves; five lectangles; three

acutes.

And here the matter may rest, as Professor Newman needs no
rehabilitation from me, and in any case cannot be held responsi-

ble for the incapacity of "French scholars" to assimilate his

"phonetic system." A. H. Keane.
79 Broadhurst Gardfins, South Hamstead, N.W., Sept. 7.
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The publications of the Smithsonian Institution and of its off-

spring, the U. S. National Museum and the Bureau of Ethnology,

are becoming almost too numerous to be kept track of by any but

the professional librarian. Ordinary readers have long since

despaired of the task, and consider it as a matter of course that

they will seldom or never hear of them all, to say nothing of the

pleasure of seeing them. True, many of these publications are of

such technical character that only specialists care for them, and

these are supposed to be cognizant of the publications pertaining

to their study. On the other hand, there are many papers pub-

lished by the Institution of great general interest, and it frequently

happens that these are largely inaccessible to the general public.

Any retrospective view of the work of the Smithsonian from its

inception deals almost exclusively with its publications. These,

beginning with meagre annual reports, containing administrative

and financial statements, have increased so in numbers and variety

thac it requires a good-sized volume to catalogue them. It is the

intention here to refer to them in only the most general way.

At the present time they may be grouped under three heads

:

1. Those of the Smithsonian proper; 3. those of the U. S. National

Museum ; and 3, those of the Bureau of Ethnology. Under the

first of these we have (a) annual reports; (b) miscellaneous collec-

tions ;
(c) contributions to knowledge. Under the second we have

(a) annual reports
; (6) proceedings; (c) bulletins; and (d) special

bulletins. Under the third come (a) annual reports; (6) contribu-

tions to North American ethnology.

To still further complicate matters and bewilder the enquirer,

we find that frequently there are several editions of these volumes,

one always appearing in the guise of a congressional document,

and another in the form designed for general distribution. Be-

sides this, it has of late become the habit, perhaps from the neces-

sities of the case, to issue, under a separate cover, papers which

may appear in various annual reports or proceedings.

The first few annual reports of the Board of Regents of the

Smithsonian contain few or no papers of any great general inter-

est. It was not many years, however, before these began to ap-

pear in an appendix to the administrative report. During the

latter part of Professor Baird's administration a special feature
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was made of general summaries of the progress of science. Within

the past lew years these have been discontinued, and there is a

return to the old plan of placing in an appendix papers having

special value. Further, since the National Museum has fairly

begun its work, the annual report has been swelled far beyond the

compass of one, and so is now issued in two volumes. One of

these is devoted to the Smithsonian, and the other to the Museum.
The annual reports and other publications of the Bureau of Eth-

nology will not be considered here.

The second series of publications of the Smithsonian is the

" Miscellaneous Collections." In this are given papers which are

the results of original investigation, and which are too long to be

included in the annual reports. The volumes are in octavo form,

and some of them, like Gray's " Synoptical Flora of North Amer-

ica," contain from 900 to 1,000 pages. There are now about 35

volumes in this series. The third series, " Contributions to

Knowledge," is in quarto form, and includes many elaborate and

finely illustrated monographs. Among them are Squier and
Davis's " Ancient Monuments of the Mississippi Valley," Wood's
"Fresh-Water Algae," etc. There are about 25 volumes in this

series.

Of the publications relating to the work of the U. S. National

Museum, the annual reports have already been referred to. Pa-

pers in these admit of considerable elaboration, but are not con-

sidered extensive enough to be published in separate form except

as excerpts, which is the case with the second of the books given

in our title. When it became apparent that the results of the

work of the curators of the Museum would be too long delayed if

issued in the annual reports, the "Proceedings" of the Museum
was established. This contains advance notices of work, with

preliminary descriptions and short notes, which could find no place

in other series of the Institution. It is now in its fifteenth vol-

ume, but it is published in so small an edition that it is only rarely

seen outside of public libraries. Excerpts from it, however, are

frequently distributed to specialists. In 1875, previous to the

establishment of the " Proceedings," there began to appear a series

under the name of " Bulletins." These are octavo in form, and
consist of long and elaborate monographs of various orders, or

catalogues of birds, beasts, or plants. There are now some 39 of

these Bulletins.

Finally, a new series of " Special Bulletins " in quarto form has

been begun. Of this series, the volume which forms the first por-

tion of our title is No. 1. The author, Capt. Bendire, is the curator

of oology in the museum, and he gives in the volume descriptions

of the breeding habits of gallinaceous birds, (partridges, grouse,

etc.), pigeons, doves, and birds of prey. The nomenclature fol-

lowed is that of the American Ornithologists" Union Check-list.

There is no attempt at synonomy, only the original and the latest

name being given. The geographical range for each is also given.

In the text there is no description of the bird itself, but the breed-

ing habits, food, nest, and eggs are all fully described. This in-

formation has been derived from original notes, from private

correspondence, and from published statements. Many interest-

ing facts are given, and a few extracts will serve to show the rich

store it contains. The following account of the dance of the

prairie sharp-tailed grouse of Manitoba is quoted from the unpub-
lished notes of Mr. E. E. Thompson:

—

"After the disappearance of the snow, and the coming of warm
weather, the chickens meet every morning at gray dawn, in

companies of from six to twenty, on some selected hillock or knoll,

and indulge in what is called a ' dance.' This performance I have
often watched, and it presents the most amusing spectacle I have
yet witnessed in bird life. At first the birds may be seen standing

about in ordinary attitudes, when suddenly one of them lowers

its head, spreads out its wings nearly horizontally and its tail

perpendicularly, distends its air sacs, and erects its feathers, then

rushes across the ' floor,' taking the shortest of steps, but stamping
its feet so hard and rapidly that the sound is like that of a kettle-

drum; at the same time it utters a sort of bubbling crow, which
seems to come from the air-sacs, beats the air with its wings and
vibrates its tail, so that it produces a loud, rustling noise, and thus

contrives at once to make as extraordinary a spectacle of itself as

possible. As soon as one commences, aU join in, rattling, stamp-

ing, drumming, crowing, and dancing together furiously ; louder

and louder the noise, faster and faster the dance becomes, until

at last, as they madly whirl about, the birds leap over each other

in their excitement. After a brief spell the energy of the dancers

begins to abate, and shortly afterward they cease, and stand or

move about very quietly, until they are again started by one of

their number leading off. . . . The space occupied by the dancers
is from 50 to 100 feet across, and, as it is returned to year after

year, the grass is usually worn off, and the ground trampled down
hard and smooth. The 'dancing' is indulged in at any time of

the morning or evening in May, but it is usually at its height be-

fore sunrise. . . . When the birds are disturbed on the hill, they
immediately take wing and scatter, uttering as they rise their

ordinary alarm note, a peculiar vibrating ' cack, cack, cack.' This

is almost always uttered simultaneously with the beating of the

wings, and so rarely, except under these circumstances, that at

first I supposed it was caused by the wings alone, but since then
I have heard the sound both when the birds were sailing and
when they were on the ground, besides seeing them fly off si-

lently."

One of the dangers of egg-hunting in the western wilds is given

in an account of the zone-tailed hawk. One day, while riding up
Rillitto Creek, in Arizona. Capt. Bendire observed one of these

birds fly from' its nest, and he determined to examine it.
'

' Climb-
ing to the nest," he says, " I found another egg, and at the same
instant saw from my elevated position something else which could

not have been observed from the ground, namely, several Apach6
Indians crouched down on the side of a little canon which opened
into a creek bed about eighty yards further up. They were evi-

dently watching me, their heads being raised just to a level with

the top of the caiion. In those days (1873) Apache Indians were
not the most desirable neighbors, especially when one was up a

tree and unarmed. I therefore descended as leisurely as possible,

knowing that if I showed any especial haste in getting do^vn they

would suspect me of having seen them ; the egg I had placed in

my mouth as the quickest and safest way that I could think of

disposing of it, — and rather an uncomfortably large mouthful it

was, too, — nevertheless, I reached the ground safely, and, with

my horse and shot-gun, lost no time in getting to high and open
ground. ... I found it no easy matter to remove the egg from
my mouth without injury, but I finally succeeded, though my
jaws ached for some time afterward."

The author puts in a number of good words for the much-abused
owls, considering that, as a rule, they are more useful to the

farmer and poultry-raiser than harmful. This is especially the

case with the barn owl, bai'red owl, screech owl, and burrowing
owl. The great horned owl, on the contrary, is destructive, and
merits the condemnation generally accorded it. Domestic fowls

and game birds are killed by it in quantities, besides which it

feeds upon various mammals, such as rabbits, squirrels, skunks,

muskrats, etc. The account given of the burrowing owl disposes

of the story that the bird lives in harmony with the prairie-dog

and the rattlesnake, and the following extracts are thought to be of

interest sufficient to quote :
—

"A good deal of nonsense has found its way into print about

the life-history of this owl; and the sentimental story of its living

in perfect harmony with prairie-dogs and rattlesnakes, both of

which inhabit a considerable portion of the range occupied by
these owls, was for years accepted as true, and furnished the

ground-work for many an interesting tale. . . . From an extended

acquaintance with the habits of the burrowing owl, lasting through

a number of years' service in the West, I can most positively

assert, from personal experience and investigation, that there is

no foundation based on actual facts for the-^e stories, and that no
such happy families exist in reality. I am fully convinced that

the burrowing owl, small as it is, is more than a match for the

avei-age prairie dog, and the rattlesnake as well; it is by no means
the peaceful and spiritless bird that it is generally believed to be,

and it subsists, to some extent, at least, on the young dogs, if not

also on the old ones.

"In Washington, Idaho, and Oregon they appear to migrate

about the beginning of November, and sometimes earlier, return-

ing to their summer homes in the early part of March. At any
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rate, without actually examining their burrows during the winter

months to ascertain their presence, I never,saw one o( these birds,

as far as I can remember, sitting in front of these at such times,

and I have lived where they were very common, and would cer-

tainly have noticed one occasionally if actually about. . . .

These birds are diurnal in their habits, and may be seen sitting

in front of their burrovvs at any hour of the day. When not un-

duly molested, they are not at all shy, and usually allow one to

approach them near enough to observe their curious antics. Their

long slender legs give them rather a comical look, a sort of top-

heavy appearance, and they are proverbially polite, being sure to

bow to you as you pass by. Should you cii'cle around them, they

will keep you constantly in view, and, if this is kept up, it some-

times seems as if they were in danger of twisting their heads off

in attempting to keep you in sight. If you venture too close, they

will rise and fly a short distance, and generally settle down near

the mouth of another burrow close by, uttering at the same time

a chattering sort of note, and repeat the bowing performance.

Occasionally, when disturbed, they alight on a small sage bush,

probably to get a better view of the surrouudiogs.

"They hunt their prey mostly in the early evening and through-

out the night, more rarely during the day-time. As soon as the

sun goes down they become exceedingly active, and especially so

during the breeding season. At such times they are' always busy

hunting food, and go and come constantly, and they may often

be seen hovering suspended, in the air, like the sparrow-hawk,

locating their prey, or darting down noiselessly and swiftly, and

grasping it with their talons without arresting their flight an in-

stant. The actual amount of food a pair of these birds require to

bring up their numerous family, generally averaging eight or nine,

is something enormous. Each owl will eat fully its own weight

in twenty-four hours, if it can get it. . . . As nearly all the food

used by them consists of noxious vermin, it readily appears what an
immensely beneficial bird the burrowing owl is, considered from

an economic point of view, and deserving of the fullest protection.

" In southern California the burrowing owl commences laying

about the beginning of April; in Oregon, Washington, and Idaho,

rarely before the fifteenth of the month, and usually about the

latter part of it; in Kansas and northern Texas, it begins about

the same time; in Utah, fresh eggs have been found as late as

June 1,5, and at Fort Collins, Colorado, on July 1.

" Although incubation does not appear to begin until the clutch

is nearly completed, I have always found one of the parents at

home, even if there was but a single egg in the nest. The old

bird is courageous in the defence of its domicile, and, as a rule,

will not leave it, although the way may be left clear for it to do

so. Backing up to the extreme end of its burrow, it will strike

with beak and claws in defence of its nest. Frequently, when
within a foot or two of the nest proper, and before it was yet

visible, the occupant made a rattling noise, produced by the rapid

movement of its mandibles, which sounded very much like the

warning of the rattlesnake when disturbed; this would easily im-

pose on the average investigator, and, proceeding out of the bur-

row somewhat muffled and subdued, it is very similar indeed to

the rattle of the latter."

There are 146 species described in the volume. Illustrations of

the eggs of 94 of these are given on 13 beautifully colored litho-

graphic plates. In looking over them, it is noticeable that, while

the eggs of game birds and birds of prey are variously speckled

and mottled, those of doves, pigeons, and owls are uniformly

w^hite. The last generally nest in holes in trees or similar places

and are not conspicuous by reason of this color. The eggs of

doves and pigeons, while placed in open nests, are screened by the

parent birds, which are protectively colored. Grouse and other

game birds generally lay their eggs on the ground, where their

mottling prevents their being conspicuous; white birds of prey

have similarly marked eggs, which may be considered as protec-

tively colored also. The book contains a great mass of interesting

information which will be welcomed both by ornithologists and
the ordinary lover of birds. One cannot but regret that the index
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rection with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge, Mass.

YOUNG MEN destined for a medical career may
receive instruction in branches introductory

thereto, at the same time, if desired, pursuing the
so-called elementary medical studies. Advanced
students can have clinical iostruction, use of
modern text books, etc. Will take one or two
students into my family and office. Such must
furnish unexceptionable references. Quizzing by
mail. Address Dr. J. H. M., in care of 417 Adams
Avenue, Scranton, Pa.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
213»^ E. 7th Street, New York, care Levy.

AMAN, 36 years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D., desires a

first-class opening as a teacher of Zoology and
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

A JOHNS HOPKINS graduate (18i)2) desires a
position as instructor in mathematics and

physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md,
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is so defective. Tlie authorities quoted from or referred to are

frequently mentioned, but there are innumerable cases where they

are not. It thus becomes an impossibility to ascertain from the

index wliose work has been and whose has not been referred

to.

The second title mentioned in our heading pertains to a paper

of quite a different character from the foregoing. The first is a

bulletin in itself, the second is an excerpt from the annual report

of the U. S. National Museum for 1890: the one treats of special

features in the life of birds, the other discusses in general and
particular the characters of a small group. In this monograph
on humming birds the author, Mr. Robert Ridgway, gives an in-

teresting account of these wonderful little creatures. Among
the many subjects discussed, we find an account of the early his-

tory of the literature of the group; remarks on the geographical

distribution of the species; mention of their habits, manner of

flight, migrations, intelligence, nests and eggs, food, variations,

etc. The last 70 pages are devoted to descriptions of the species

occurring in the United States, seventeen in all, of which illustra-

tions are given of all but five. There are many other figures,

some of which are original and others copied from Gould's "Mon-
ograph of the Trochilidse."

The family is essentially one of the New World, not a single

species being known outside of its bounds. Their diminutive size

and brilliant coloration have made them favorites with ornitholo-

gists, and, as in the case of every other well-studied group, in-

numerable genera and species have been made. Dr. Coues refers

to this fact, and notices that it was carried to such length that it

finally rsached " the farcical and scandalous extreme of some 350

genera for few more than 400 known species.'' In size the species

vary from about 8i inches long to only 2i inches. Notwithstand-

ing their smallness, they are capable of the most rapid flight, and
some perform journeys of 2,000 miles iu their semi-annual migra-

tions. On the west coast the highest latitude attained is in

Alaska, about 61°, by the rufous- backed hummer, which is found

in winter in Mexico, more than 2,000 miles to the southward of

its summer station. In the eastern United States the common
ruby-throat ranges in summer as far north as 57°, and in winter
is not known to occur north of southern Florida (latitude 29°),

while its most southern limit is on the Isthmus of Panama, only
8° north of the equator. Species are most numerous in moun-
tainous countries where there is great diversity of soil and pro-

ductions within small areas The State of Ecuador has 100 species

within its borders, more than one-half not occuring elsewhere.

Mr. Ridgway says regarding their geographical distribution:

'•Their centre of abundance is among the northern Andes, be-

tween the parallels of 10° north and south of the equator, from
which region they gradually diminish in numbers both to the
northward and southward, but much more rapidly toward the ex-
tensive lowlands of the eastern portion of the continent. The
northern limit of their abundance may be approximately given as
the Tropic of Cancer, beyond which but few of the fifty Mexican
species extend, while only eighteen of them have been detected
across the boundary line in the equally mountainous portions of

the south-western United States, including the semi-tropical Rio
Grande Valley. Small as this number may appear, the south-
western portion of the Union may be considered richly endowed
compared with the vast valley of the Mississippi and the Atlantic
water-shed, a region of unsurpassed fertility and luxuriant vege-

tation, yet which throughout its whole extent, even including the

peninsula of Florida, possesses only a single species of humming
bird !

"

The usefulness of this monograph would be greatly increased

by the addition of a table of contents and an index. Neither of

these is present in the excerpt, a'though they are probably pro-

vided for in the report from which it is taken. One must turn
page after page to find remarks upon any special subject. Not-
withstanding this, however, readers must be grateful to Mr.
Ridgway for the work he has done. Joseph F. James.

Washington, D.C., Sept. 16.
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QUERY.
Can any reader of Science cite

a case of lightning stroke in

which the dissipation of a small

conductor (one-sixteenth of an

inch in diameter, say,) has failed

to protect between two horizon-

tal planes passing through its

upper and lower ends respective-

ly? Plenty of cases have been

found which show that when the

conductor is dissipated the build-

ing is not injured to the extent

explained (for many of these see

volumes of Philosophical Trans-

actions at the time when Lght-

ning was attracting the attention

of the Royal Society), but not

an exception is yet known, al-

though this query has been pub

lished far and wide among elec-

tricians.

First inserted June 19, 1891. No re-

sponse to date.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

Societas Entomologica.
International Entomological Society, Zu-

rich-Hottingen, Switzerland.

Annual fee, ten francs.

The Journal of the Society appears twice a

month, and consists entirely of original ar-

ticles on entomology, with a department for

advertisements. All members may use this

department free of cost for advertisements

relating to entomology.
The Society consists of about 450 members

in all countries of the world.

The new volume began April 1, 1893. The
numbers already issued -will be sent to new
members.
For information address Mr. Feitz Euhl,

President of the Societas Entomologica,
Zurich-Hottingen, Switzerland.

THE BOTANICAL GAZETTE.
A monthly illustrated journal of botiny in

all its departments.

25 cents a number, $2.50 a year.

Address p^gyggERS BOTAKICAL GAZETTE,
Bloomington, Ind.

JOHN IRELAND'S Bookstore, 1197 Broadway

or down town to select books or stationery. His stock
is well selected and embraces all tlae new and standard
books as soon as issued. Out-of-town purchasers can
order by mail with every confidence that their wants
win be as well supplied as if buying in person.

AUTHORS AND PUBLISHERS.
Material arranged and compiled for all kinds of

works, excepting fiction. Statistics a specialty.
Indexing and cataloguing. Address G. E. BIVER,
885 N. Ibth Street, Philadelphia.

\ACK NUM BERS and complete sets of leading Mag-
1 azmes. Rates lo-w. AM. MAG. EXCHANGE.
' Schoharie N V

TO THOSE INTERESTED IN SCIENCE.
[Science (weekly) established in 1883, N. D. C. HODGES,

874 Broadway, New York City.]

: Article

Jan

Published i

I, 1893.

Aboriginal North American Tea.
Actinism.
Agriculture, Experimental, Status of.

Amenhotep, King, the tomb of.

Anatomy, The Teaching of, to Advanced Medical
Students.

Anthropology, Current Notes on.
Architectural Exhibition in Brooklyn.
Arsenical Potsoniug from Domestic Fabrics.
Artesian Wells in Iowa.
Astronomical Notes.
Bacteria, Some Uses of.

Bird on Its Nest, The.
Birds Breeding at Hanover, N. H.
Botanical Laboratory, A.
Botanists, American and Nomenclature.
Brain, A Few Characteristics of the Avian.
Bythoscopldffi and Cereopid®.
Canada, Royal Society of.

Celts, The Question of the.
Chalicotherium, The Ancestry of.

Chemical Laboratory of the Case School.
Children, Growth of.

Collection of Objects Used in Worship.
Cornell, The Change at.

Deaf, Higher Education of the.
Diamonds in Meteorites.
Diphtheria, Tox-Albumln.
Dynamics, Fundamental Hypotheses of.

Electrical Engineer, The Technical Education of.

Eskimo Throwing Sticke.

Etymology of two Iroquolan Compound Stems.
Eye-Habits.
Eves, Relations of the Motor Muscles of, to Certain
Facial Expressions.

Family Traits, Persistency of.

Fishes, The Distribution of.

Fossils, Notice of New Gigantic.
Four-fold Space, Possibility of a Realization of.

Gems, Artificial, Detection of.

Glacial Phenomena la Northeastern New York.
Grasses, Homoptera Injurious to.

Great Lakes, Origin of the Basins of.
•' Healing, Divine."
Hemipteri us Mouth, Structure of the.
Hofmann, August Wilhelm von.
Hypnotism among the Lower Animals.
Hypnotism, Traumatic.
Indian occupation of New Tork.
Infant's Movements.
Influenza, Latest Details Concerning the Germs of.

Insects in Popular Dread in New Mexico.
Inventions in Foreign Countries, How to Protect,
Inventors and Manufacturers Association.
Iowa Academy of Sciences.
Jargon, The Chinook.
JaesidEe; Notes on Local.
Keller, Helen.
Klamath Nation, Linguistics.
Laboratory Training, Alms of.

Lewis H. Carviil, Work on the Glacial Phenomena.
Lightning.New Method of Protecting Buildings from.
Lion Breeding.
Ll8sa]ou"8 Curves, Apparatus for the Production of.

Maize Plant, Growth and Chemical Composition of.

Maya Codices, a Key to the Mystery of.

Medicine, Preparation for the Study of.

Mineral Discoveries, Washington.
Museums, The Support of.

Palenque Tablet, a Brief Study of.

Patent Ofhce Building, The.
Physa Heterostropha Lay, Notes on the Fertility of.

Plot's House, A.
Pocket Gopher, Attempted Extermination of.

Polarlscopes, Direct Reflecting.
Psychological Laboratory at Toronto.
Psychological Training, The Need of.

Psylla, the Pear-Tree.
Rain-Making.
Rice-Culture in Japan, Mexico and the United

States.
Rivers, Evolution of the Loup, in Nebraska.
Scientific Alliance, The.
SistruruB and Crotalophorus.
Star Photography, Notes on.

Star, The New, in Auriga.
Storage of Storm-Waters on the Great Plains.
Teaching of Science.
Tiger, A New Sabre-Toothed, from Kansas.
Timber Trees of West Virginia.
Tracheae of Insects. Structure of.

Vein-Formation, Valuable Experiments in.

Weeds as Fertilizing Material.
Weeds, American.
Will, a Recent Analysis of.

Wind-Storms and Trees,
Wines, The Sophisticated French.
Zoology in the Public Schools of Washington, D. C.

Some of the Contributors to Science Since Jan.
I, 1892.

Aaron, Eugene M., Philadelphia, Pa,
Allen, Harrison, Philadelphia, Pa.
Ashmeao, Albert S., New York City.
Bailey, L. H., Cornell University, Ithaca, N. Y.
Baldwin, J. Mark, University of Toronto, Canada.

Ball, v., C. B., LL.D., F.R.S., Dublin, Ireland.
Barnes, Charles Reid, Madison, Wis.
Baur, G., Clark University, Worcester, Mass.
Beal, W. J., Agricultural College, Mien.
Beals, A. H., Milledgeville, Ga.
Beauchamp, W. M., Baldwinsviile, N.Y.
Bell, Alexander Graham, Washington, D. C.
Boas, Franz, Clark University, Worcester, Mass.
Bolley, H. L., Fargo, No. Dak.
Bolles, Frank, Cambridge, Mass.
Bostwlch, Arthur E., Montclair, N.J,
Bradley, Milton, Springfield, Mass.
Brinton, D. G., Philadelphia, Pa.
Call, E. Ellsworth, Des Moines, la.

Chandler, H., Buffalo, N.Y.
Comstock, Theo. B., Tucson, Arizona.
Conn, H. W., Middletown, tionn.
Coulter, John M., Indiana University.
Cragin, F. W., Colorado Springs. Col.

Cresson, HilborneT., Philadelphia, Pa.
Davis, W. M., Harvard College, Cambridge, Mass.
Dimmock, George, Canobie Lake, N,H.
Dixon, Edward T., Cambridge, England.
Farrlngton, E. H., Agric. Station, Champaign, 111.

Ferree, Barr, l^Jew York City.
Pessenden, Reginald A., Lafayette, Ind.
Flexner, Simon, Johns Hopkins, Baltimore, Md.
Foshay, P. Max, Rochester, N.Y.
Galiaudet, E. M., Kendall Green, Washington, D.C.
Carman. S., Mus. Comp. Zool., Cambridge, Mass.
Gibbs, Morris, Kalamazoo, Mich.
Golden, Katherine E., Agric. College, Lafayette, Ind.
Grinnell, George B., New York City.
Hale, Edwin M., Chicago, III.

Hale, George S., Boston, Mass.
Hale, Horatio, Clinton, Ontario, Canada.
Hall, T. Proctor, Clark University, Worcester, Mass.
Halsted, Byron D., Rutg. Coll., New Brunswick, N.J.
Haworth, Erasmus, Oskaloosa, Iowa.
Hay, O. P., Irvington. Ind.
Haynes, Henry W., Boston Mass.
Hazen, H. A., Weather Bureau, Washington, D.C.
Hewitt, J. N. B., Bureau of Ethnol., Washington,

D. C.
HlckB, L. E., Lincoln, Neb.
Hill, E. .1., Chicago, lU.
Hill, Geo. A., Naval Observatory, Washington, D.C.
Hitchcock, Romyn, Washington, D.C.
Holmes, E. L. Chicago, 111.

Hosklns, L. M., Madison, Wis.
Hotchkiss, Jed., Staunton, Va.
Houston, Edwin J., Philadelphia, Pa.
Howe, Jas. Lewis, Louisville, Ky.
Hubbard, Gardiner G., Washington, D.C.
Jackson, Dugald C, Madison, Wisconsin
James, Joseph F., Agric. Dept., Washington, D.C.
Johnson, Roger B., Miami University, Oxford, O,
Keane, A. H., London, England.
Kellerman, Mrs. W. A., Columbus, O.
Kellicott, D. S., State University, Columbus, O.
Kellogg, D. S., Plattsburgh, N. Y.
Lintner, J. A., Albany, N. Y.
Loeb, Morris, New York City.

Mabery, Charles F., Cleveland, Ohio.
Macloskie, G., Princeton, N.J.
McCarthy, Gerald, Agric. Station, Raleigh, N. C.
MacDonald, Arthur, Washington, D.C.
MacGregor, J. C, Halifax, Nova Scotia.
MaoRitchle, David, Kaster Logle, Perthshire, Scot-
land.

Marshall, D. T., Metuchen, N.J.
Mason. O. T., Smithsonian Inst., Washington, D. C.
MiUrtpaugh, Charles F., Morgantown, W. Va.
Morse, Edward S., Salem, Mass.
Nichols, C. F., Boston, Mass.
NuttaU, George H. F., Johns Hopkins, Baltimore,
Md.

Oliver, J. E., Cornell University, Ithaca, N.Y.
Osborn, Henry P., Columbia College, New York City.
Osborn, Herbert, Agricultural College, Ames, Iowa.
Pammel, L. H., Agricultural Station, Ames, Iowa.
PUlBbury, J. H., Smith College, Northampton, Mass.
Poteat, W. L., Wake Forest, N. C.

Preble, Jr.. W. P., New York City.

Preecott, Albert B., Ann Arbor, Mich.
Riley, C. v., Washington, D. C.
Ruflner, W. H., Lexington, Va.
Sanford, Edmund C, Clark Univ., Worcester, Mass.
Scripture, E. W., Clark University, Worcester, Mass,
beler. Dr. Ed., Berlin, Germany.
Shufeldt, R. W., Washington, D.C.
Slade, D, D., Museum Comp, Zool., Cambridge, Mass.
Smith, John B., Rutgers Coll., New Brunswick, N. J.

Southwlok, Edmund B., New York City.

Stevens, George T., New York City.

Stevenson, S. Y„ Philadelphia, Pa.
Stone, G. H., Colorado Springs, Col.
Taylor, Isaac, Settrington, England.
Thomas, Cyrus, Washington, D. C.

Thurston, R. H., Cornell University, Ithaca, N.Y.
Todd, J. E., Tabor, Iowa.
True, Frederick W,, Nat, Mus., Washington, D.C.
Turner, C, H., Univ. of Cincinnati, Cincinnati, O.
Wake, C, Staniland, Chicago, 111.

Ward, R. DeC, Harvard Univ., Cambridge, Mass.
Ward, Stanley M.. Scranton, Pa.
Warder, Robert B., Howard Univ., Washington, D.C.
Welch, Wm. H., Johns Hopkins, Baltimore, Md.
West, Gerald M., Clark University, Worcester, Mass.
Whitman, C. O., Clark University, Worcester, Mnss.
Williams, Edward H., Lehigh Univ., Bethlehem, Pa.



SCIE
A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES.

PUBLISHED BY N. D. C. HODGES, 8T4 BEOADWAY, NEW YOEK.

Tenth Year.
Vol. XX. No. 504.

SEPTEMBER 30, 1892. 3^ 'iiNGLE Copies, Ten Cents.
«f,wg- ^ER Year, in Advance.

Contents.
The Effects op Civilization on Our Birds.

Morris Gibhs
The Duck Islands. Levi W. Mengel
Preparation of Teachers of Science as

Carried Forward in the Michigan State
Normal School. E, A. Strong

Notes AND News
The Fiction of thu American Horse and the

Truth on this Disputed Point. E. L.
Trouessart

Adaptation OF Seeds to Facilitate Germina-
tion. W. W. JRowlee

Woman's Work for Wages. C R. Henderson .

.

Heredity. Julia Broicn Strode

A Consideration op the Claims of Chemistry
as the Basis of Modern Agriculture.
Frank T. Shutt

The Real Motions op the Fixed Stars. A. W.
Willia7nson. . ,

Letters to the Editor.
The Ancient Libyan Alphabet. D. G. Brinton
Twins Among the Indians on Puget Sound.
M. EeUs 1<

Prevention of Cholera Asiatica. Hugh Ham-
ilton V.

A Large Southern Telescope. Edward C.
Pickering 1!

Maltunne Tunne Measures. J. Owen Dorsey. 11

Omaha Arrow-Measure. J. Oiven Dorsey 1!

Book Reviews.
Elementary Text-Book of Entomology. R.
W. Sh ufehlt ]!

Primitive Man in Ohio li

Entered at the Posi-Offlce of New Yorfc, N.Y., as
Second-Class Mail Matter.

192

THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES. AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, ffl.D.,Pli.D.

Sportsmen and ornithologists will be interested in

the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Scudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of
Laorador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.
Franz Boas and others for several titles and impor-
tant suggestions : and it is hoped that this feature of

the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide
to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as
well as those interested in geographical and histori-

cal studies.

513 pp., 8°, $3.50.

"^
^^*o,

N. D. C. HODGES,
874 BROADWAY, NEW YORK.

To the Readers of SCjIX'^T E
During the past year it has been found possible to enlist the interest of

scientific workers in the success of Science to such an extent that more than eight

hundred have promised contributions during the coming twelve months. Not
only are contributions of merit coming in ever increasing numbers from American
scientific men and women, but we are now securing our first contributions, in any
quantity, from abroad.

We know that this development in the usefulness of Science is appreciated,

not only from the many kind letters received, which are always inspiring and
which we wish our friends would mark as at our disposal for publication, but

from a marked increase in the number of new subscribers.

Science owes its existence to the munificence of two gentlemen, whose names
we do not feel at liberty to publish; who contributed very nearly $100,000 toward
the support of the paper in its early years. There is no longer need of such
liberal subsidizing, but we do need cash subscriptions from all who feel at all in-

terested in a weekly journal of science in America.

There is no question that scientists are cosmopolites and that a journal is the

more useful to them the more it is international in its character. As the result of

our efforts to develop the use of Science abroad, we have recently published

articles from V. Ball, Dublin
; Edward T. Dixon, Cambridge, England ; A. H.

Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac

Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac,

Paris ; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris
; J. Edmund

Clark, York ; and have in hand for early publication a number of papers from
prominent European scientific men.

To develop this international feature of the paper an enlargement to twice

its present size will be necessary, and an increase of the price to six dollars.

If we can secure a sufficient increase in the number of subscribers we can

promptly enlarge and improve Science still further, but cannot without, as in the

past the work, as will be seen, has been largely a labor of love. Within the

acquaintance of each of our readers there must be someone sufficiently interested

in the development of what we hope is a valuable means of scientific discussion

to subscribe six dollars, and we urge each and all our friends to do what they

can to help. If the number of new subscribers is as large as we hope, one-half of

the enlarged Science would be printed and published in London to facilitate

promptness of publication.

Form of Subscription.

N. D. C. Hodges, 874 Broadway, New York :

Enclosed is check (money order, or whatever it may be) for six dollars, for

which enter me as a subscriber to Science for one year and thirty-seven weeks, it

being understood, however, that if the number of new subscribers received justi-

fies the enlargement of the paper to twice its present size, the price being raised

to six dollars per year, the term of my subscription shall be curtailed /r(? rata for

the unexpired term.

Name.

Address
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RACES AND PEOPLES.
By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."

—

The Christian Union.

*'We strongly recommend Dr. Brinton's 'Races
and Peoples ' to both beginners and scholars. We
are not aware of any other recent work on the
science of which it treats in the English language."—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductory manual of ethnol-
ogy.''''—The Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America."

—

Brighton (Eng.) Herald.

"This volume is most stimulating. It is written
with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,
grasps very well the complete field of humanity."—
The New York Times.

"Dr. Brinton invests his scientific illustrations and
measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples."' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger,

" The work is indispensable to the student who re
quires an intelligent guide to a course of ethno
graphic reading."

—

Philadelphia Times.

Price, postpaid, $1.75.

THE AMERICAN RACE.
By DANIEL G. BRINTON, M.D.

" The book is one of unusual interest and value."

—

Inter Ocean.
*' Dr. Daniel G. Brinton writes as the acknowledged

authority of the subject."

—

Philadelphia Press.
" The work will be of genuine value to all who
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THE EFFECTS OF CIVILIZATION ON OUR BIRDS.

BY MORRIS GIBBS, M.D.

In scanning the notes of any reliable observer, in the ornitho-

logical field, of twenty years' standing, one of the most noteworthy

features presented is found in the many allusions to the frequency

or infrequency of various species formerly abundant or unknown.

We find numerous notes like this :
" Seldom seen; formerly abun-

dant," or, more rarely, "common; exceedingly rare years ago."

These conflicting notes are of peculiar interest to everyone in any

way concerned in the welfare of a community, and cannot fail to

exf^ite speculation among those who have noted the changes. The
changes, either gradual or sudden, have resulted from natural or

unnatual causes in many and devious ways. Unnatural is a word
perhaps improperly used here, even allowing that civilization has

eradicated many species from the globe. We had best look at

man only in the light of an animal when we are to compare him
in nature, and we can but acknowledge that the civilized state is

simply in advance, and, in which we are simply better adapted to

perform the work of extermination or cultivation.

It is easy to account for the appearance or disappearance of

some species, and, with many, the reasons assigned are so self-

evident that the generally accepted theories are rarely disputed.

With our game birds, it is duly acknowledged by all capable of

reasoning that the cause of the disappearance, as in the case of the

wild turkey, Meleagris gallopavo, from well-populated districts,

is entirely due to persecution by the gunners. However, there

are many cases of unlooked-for changes; increase or decrease of

numbers, for which we are not fully able to account. The writer,

having carefully studied the subject for ten years, and with the

assistance of nearly a quarter of a century of his own observa-

tions, feels confident in presenting some conclusions. These de-

ductions may not be correct, but may at least promote investiga-

tion and inquiry into the subject by others more capable of ex-

plaining.

The causes of local change, in scarcity or abundance, as regards

animal life, varying migrating routes, and ultimate disappearance,

or other reasons, are many and peculiar, but may, I think, be

grouped collectively under the following two heads :
—

I. Natural causes, or features arising from other causes than

those resulting fx-om civilization. These are many, so far as we
are able to judge, but are hardly to be considered here. They
come under that division normally included in the evolutionist's

province.

II. Unnatural causes, or those changes occurring from causes

aside from the direct effects of nature; that is, more through the

direct effects of civilization. These various changes may be dis-

cussed under the following divisions; remembering always that

the system, as a whole, depends on the changes resulting from

man :
—

a. — Proximity of the habitations of man.

b. — Removal of forests and general clearing of vegetable

growth.

c. — Drainage of land.

Under the first heading may be considered the most serious in-

cursions in the ranks of our feathered neighbors, as it is chiefly

due to the nearness of sportsmen and unsportsman like individ-

uals, as well as to the demands of milliners and the small and
reasonable wants of scientists and collectors, that the birds,

game, plumaged, and song, are principally sought. In addi-

tion to these well-known causes for total disappearance, or great

diminution in numbers, we may add many hundreds of causes

that contribute in a greater or less measure towards this end.

Anyone of an observing turn must have noticed the multitude of

ways which help towards decimation. A few causes may be

mentioned from the innumerable series to only suggest the dangers

of proximity of the habitations of man. The light-houses of our

great lakes and coasts kill many thousands each year, and per-

haps hundreds of thousands, the birds killing themselves by dash-

ing against the lights when migrating seasonally. It may well be

doubted if there exists an invention, with the exception of the

gun, more deadly to the birds than the electric light. Then there

is the head-light of the locomotive, and the very destructive tele-

graph and other wires, which form a net-work throughout the

country. In fact, there is hardly a cause from which man himself

dies, thi-ough accident or design, which does not likewise destroy

our birds. Hanging, drowning, and cremation are not rare causes

of their taking off. Fires in particular are damaging means each

year, particularly when occurring in wild half-clearings, stubble-

fields, and virgin forests, in the spring and summer; but perhaps

the most destructive fires are those that ravage large prairie sec-

tions where the prairie species nest. Without a doubt, early

settlers, both in wooded as well as prairie lands, are guilty of a

fearful devastation to both song and game birds in their efforts to

clear up and improve the land.

As far south as I have been in the United States, and our line

extends nearly to the tropics, and on the north to Lake Superior,

I have met with plumage collectors for the " dear ladies' " wants.

The blue-jay, tanager, and oriole cannot migrate too far north in

our land to escape persecution in behalf of that travelling side-

show, the feminine head-gear, and no matter where you go in the

south, if it is in the everglades of Florida, you will find the plume-

hunter busy for the almighty dollar, which he frequently gathers

by shooting the parent birds at their nesting-sites, leaving the

squabs to starve in their nests. One man (?) told me that he had

shot two hundred white and snowy herons at one rookery in

southern Florida; and this all for the money paid by vain, self-

adorning women. Perhaps I have said more than is required on

this subject, but many will not think an excuse necessary.

It is hardly worth while speaking of the destruction of game
and other birds by the gun, net, and trap, as these methods of

extinction have been so thoroughly canvassed that they are at least

understood by all reasonable men. The havoc made on our wild

pigeons with the set net is well known, and the sentiment is

voiced by all that we would still have plenty of pigeons had the

nets not been used, contrary to law, near the breeding-grounds.

Although so many species are noticeably diminished in numbers
through the advent of advancing civilization, there are a number
of birds which have become much more abundant, and a few

even which have become residents or occasional or annual visitors,

which were formerly not found in this section. Among them,

here in Michigan, the most remarkable are in the cases of the

robin, ciow, black-throated bunting, meadow lark, orchard oriole,

and turkey buzzard. All of these species were unknown near

Kalamazoo in 1833, though they may have been recorded from

the vicinity of Detroit, which was a much older settlement.

About the year 1835 the robin appeared, lured hither by the social

relations which have ever existed between civilization and these

pleasing bu-ds. The crow did not arrive till 1850 or later, and

was not common till 1875, yet now it bids fair to become as great

a nuisance in our State as it has i)roven in the East. The old

settlers assert that the orchard oriole and meadow lark were not

here at an early day, and though we cannot attest when they did

first appear, we are convinced that it is through the influence of

civilization that they are so abundant now. In this, Kalamazoo,

county the black-throated bunting was unknown twenty years

past, yet the notes dick sissel sissel may now be heard from almost
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every clover-field, in June, in Michigan, south of 43 degrees. About

1870 a specimen of the turkey buzzard was captured here, and for

a long time this note was unique, but vpithin the last few years

they have become regular summer visitors, and they have been

found nesting at about 43° north latitude, on Lake Michigan's

shore. There are dozens of other instances of cases where birds

formerly unknown hereabouts, or but rarely met with, have,

within the last twenty years or so, become comparatively common,
or even abundant.

The second civilized cause of the unnatural means of change,

namely, removal of forests, is remarkable in its effects, and yet,

although more birds are forced to leave neighborhoods totally

denuded than there are new species to occupy the locality, still a

county about two-thirds cleared and well peopled is sure to em-

brace more species of bii'ds than is one with its trees all standing.

In a fouryeai's' residence at the north and in a new county, I was,

although on the alert, and daily making notes, able to secure a

list of only one hundred and twenty-odd species ; while here, in a

district inhabited over twice as long, and with over nineteen-

twentieths of the area cleared, I have a list of over one hundred

greater.

A locality where the trees were all felled would not contain a

hawk, owl, woodpecker, grouse, warbler, fly-catcher, jay, crow,

and many other species ; but there are also many species, as house-

wrens, barn and eave-swallows, chimney swifts, robins, blue-

birds, sparrows, and finches of several kinds, kingfishers, and all

the plovers, snipes, sandpipers, ducks, geese, and divers, which

could remain with us, and many of which would not appear at all

if the country was covered with forest.

The only species which I am satisfied are disappearing rapidly

from the devastation of forests are the black woodpecker and wild

turkey; of these, both once common, the turkey is being extermi-

nated, while the log-cock has sought other quarters and is seldom

seen here now. The raven, once abundant hereabouts, has gone for-

ever, while its place is taken by its near relative, the crow, which
was once not found in this locality.

Perhaps under this heading we may properly mention that

group of birds which have modified their nesting habits to suit

the requirements in order to associate with man, and, as we might

say, secure his protection. A remarkable instance is that of the

so-called clifif-swallow, a bird which has appropriated the space

around buildings under the eaves, and which is well known to

the boys as the eave-swallow. It is impossible to say how long

this modification has existed, but certainly not longer than three

centuries, for even now the species clings to its primitive choice

of location in the west, still sticking its mud-pellet habitation to

the cliffs. . The white-bellied swallow, house-wren, white-bellied

nut-hatch, and blue-bird, all have modified their nesting habits to

an extent, and occasionally occupy boxes and other receptacles

placed for their accommodation. The common pewee boldly en-

ters our barns, out-houses, and even attempts to occupy a nook
on the front porch, from which it is unceremoniously ousted.

Some years ago I found two pewee's nests built in the original

style; they were attached to the roots of overturned trees. This

was undoubtedly the primitive method of the pewee, until the

fortunate appearance of civilized man, when little pewee quickly

came to know an advantage, and he adopted buildings and bridges

instead of overturned tree-roots.

The barn-swallow must have adopted the custom of building in

the peaks of buildings many generations ago, for no one knows
of its ever nesting otherwise. It is even said that the martin was
provided with gourd houses before the discovery of America in

1492, and that the natives afforded protection to this favored bird.

It now accepts the boxes erected for it, or nests in the cornices of

buildings in our cities and tov/ns. The chimney-swift is the best

example of a species changing from a life in the solitudes to the

busy scenes of village and city. Once the swift must have nested

in the cavities of trees, and I have heard of nests being found in

huge, hollow sycamores, but at present the birds almost confine

their nesting haunts to unused chimneys.

The third cause of change, viz., drainage of land and water,

does not produce the great influence that the removal of forests

does. Nevertheless, it exerts more of a change than one would

credit. Many places where rails once nested in abundance, and
ducks annually stopped on their migrations, are now compara-
tively dry fields and yield good crops. However, these drainings

are almost compensated for by the overflow occasioned by the

damming-up of streams and the outlets of lakes, as a head for

mills, and, further, where lakes have been lowered by various

means, it has not infrequently happened that the uncovered shore-

line, so increased, has offered attractions to certain littoral species

which were formerly rare, but which are now taken seasonally

during migrations.

Enough could be written on this subject to fill a book, but space
forbids further comment. It has been plainly shown that peopling

a locality, with not too heavy a sprinkling over the agricultural

portion, and not too heavy a removal of the trees, actually in-

creases the number of the species of birds, and, with a few excep-
tions, principally the ducks, increases the number of birds. Though
our little corporation does not contain as many birds as formerly,

as they are crowded out, I am satisfied that there are in our
county each year at least fifty species of birds unknown to the

locality fifty years ago.

Kalamazoo, Michigan.

THE DUCK ISLANDS.'

BY LEVI W. MENGEL, ENTOMOLOGIST TO WEST GREENLAND EXPEDI-

TION, 1891.

We left Upernavick toward noon of July 1, with the " Kite's"

head to the north -west. On the following morning we were
awakened by the cry of "Land, Ho," and upon reaching the

deck saw in the distance several small specks, which we were
told were the famous Duck Islands, so-called because almost their

only inhabitants are the American Eider Ducks which congregate

there in the summer to breed.

The party immediately began to prepare for the day's work, and
at four o'clock we brought up under the lee of the largest of the

islands. The Duck Islands are situated about 73° north and 58°

west, and are three in number. They are all small, the largeb.t

AN EIDER DOCK NEST.

not being more than a mile and a half in diameter; all near to-

gether, and composed of the same kind of rock, which appeared

to be granitic or at least of some igneous origin.

Our party were soon ready to go on shore. A gun was fired

from the ship, and a black cloud of birds arose from the islands.

They flew a short distance and then alighted, most on land, yet

some in the water. We were soon on shore, and then began a

day of sport and slaughter. A portion of the party was detailed

to gather eggs and down for the use of Lieutenant Peary in the

far north. The remainder of the party were to gun for as many
birds as they could get; and we got them. Seldom did a shot

fail to bring down a bird, and from every portion of the islands

came rapid reports which told of slaughter and^death. One could

not walk even a short distance before coming to a nest, and not

unfrequently did the female wait until almost trodden upon before

flying. The male birds betook themselves away upon the first

scent of danger, and upon the water nearby, just provokingly be-

yond gunshot, could be seen numbers of them, many wounded
but sufiBciently active to keep away. Of the birds shot the fe-

males largely predominated, probably ten to one.

The nests of these birds were all built on the ground (see illus-

tration), some on the open, and some few under the shelter of

1 The plates have been kindly loaned for this article by Dr. R. N. Keely
Jr., ot Philadelphia, and are from his excellent narrative " In Arctic Seas."
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huge rocks and boulders. They varied somewhat in size, though

averaging about a foot in diameter, outside measure. They were

uniform in color, made of fine feathers and down plucked from

the breast, the vrhole effect being dull gray. The eggs were

from three to six in number, of a dull grayish-green or drab

color, which varied slightly in the different nests. The average

of fifty-one eggs from thirteen nests is 3.05 X 2.00. The female,

if startled, deposits excrement, and partially covers the nest with

down by a quick back motion of her feet. In many nests exam-
ined this was not the case, and in all probability the female was
away feeding at the time of our arrival. Nearly all of our party

reported the same in the nests of startled birds. Whether done

to conceal the eggs or whether done through fright is entirely a

matter of conjecture.

At the time of our visit to Duck Islands, incubation was begun
in nearly all cases; in many far advanced; and though several

barrels of eggs were collected, there were but very few which
would be of any use to Peary. The birds, though to us they

seemed very abundant, were thought by Captain Pike to be rather

scanty in number. Probably some Arctic whaler had been there

before us. This supposition may have been correct, as the sets

relatively much greater than in the larger cities, partly because
these schools receive considerable accessions from the surrounding
country, and partly because the smaller towns are not well sup-
plied with private and technical schools to divide the attendance.
So it comes about that a large part of the membership of the pub-
lic secondary schools of our land is found in the villages and
minor cities. In many of these towns education is a leading in-

terest, the teachers are a favored and highly respected class, and
tbe schools are managed with vigor and intelligence.

Now it is in the schools of these smaller cities and villages that

the graduates of the numerous normal schools of our land find

employment, either as superintendents, principals, or instructors.

The district or rural schools rarely feel that they can retain the
services of a trained teacher, so that the constant efl'ort of normal
faculties to induce their graduates to " go into the country and
build up the rural schools " are only moderately successful. In
the large cities the corps of teachers is usually recruited from the

local high school or training school with little aid from without,

and thus it becomes the distinctive work of the normal schools to

give tone to education in communities too small to support a
traininir school.

of eggs we collected contained but from three to six, while most
authorities give from six to ten as the normal number.

Besides the eider ducks, there was but little else of interest on

the islands. Two or three snowflakes, PlectopJianes nivalis (Linn)

Mayer, a northern phalecope, Lobipes hyperboreas (Linn), Cuv.,

and a single king-eider, Somateria speetabilis (Linn) Boie, made
the entire list of birds. Several spiders and an ant, which was
not caught, made up the rest of animal life observed; although

there were several pools which looked as if they might be
worthy of investigation.

The '

' Kite" had been steaming constantly from place to place, to

avoid the bergs floating in the vicinity ; and at 12 M., much against

our wishes, we were recalled to pursue our journey northward.

Reading, Pa., Sept. 19.

PREPARATION OF TEACHERS OF SCIENCE AS CARRIED
FORWARD IN THE MICHIGAN STATE NORMAL SCHOOL.

BY E. A. STRONG.

The list of towns and villages in our country having a popula-

tion below 30,000, or even below 10,000, is a large one. In these

towns the number of pui^ils who attend a public high school is

This is a great work, and it need hardly be said that it yet

wants much of even reasonably complete accomplishment. Still,

during the past few years there has been great improvement in

the training of teachers, and the normal schools of the land are

coming to deserve more and more the interest and sympathy of

the friends of sound learning. A concrete example may best ex-

hibit what the normal schools are doing or attempting, and the

department of the physical sciences in the Michigan State Normal
School will be used for this purpose.

Of the thousand students in this school rather more than one-

half take the full or four-years' courses, and about one-third of

this number specialize their work in the direction either of the

biological or the physical sciences. Of those who elect the physi-

cal sciences about 63 per cent have during the past five years

come to the school certificated as graduates of "approved high

schools," 19 out of a class of 21 being the largest ratio and 18 out

of 63 the smallest. Of those who went out from the school be-

tween the years 1885 and 1890, 86 are teaching or have taught
physics in some high school, and fifty-four are teaching or have
taught chemistry. These numbers seem small; but it must not

be forgotten that many of these people take up teaching as a life-

work, and that the number of normal schools with a presumably
similar or better record is very considerable.
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The teaching force in this department is supplied by three in-

structors, with some regular and efficient assistance from ad-

vanced pupils, many of whom are teachers of experience. The
department occupies three floors in the south-east angle of the

building. Upon the lower floor is a shop, 33 feet by 28 feet, with

a modest equipment of lathes, benches, and tools; a physical la-

boratory, 34 feet by 54 feet, supplied with water, gas, stone and
oak tables and benches, a water-motor, a small dynamo and ac-

cessories, and a considerable collection of American, English, and
German apparatus for measurement; a store-room, twelve feet

square, containing cases for apparatus, one side of the room being

used as a balance-room ; two dark rooms, each 6 feet by 15 feet,

with optical benches and the usual equipment for photometry and
lens work, one side of one of the rooms being fitted up for pri-

mary batteries. Upon the middle floor is a recitation-room and
laboratory for elementary physics, 34 feet square, furnished with
recitation seats and tables for students' work, cases for students'

apparatus and demonstration tables; an apparatus-room, 12 feet

by 30 feet, with cases for demonstration, apparatus and tables for

teachers' use; and a recitation-room and laboratory for higher
physics, 20 feet by 24 feet, with the necessary furnishings and
equipment. The third floor is devoted to chemistry, and contains

a lecture-room, 30 feet by 24 feet, a laboratoi'y 34 feet square,

with tables for 40 students, and a work and store-room 13 feet by
30 feet, all with the usual fittings, apparatus, and appliances.

The course of study of this department contains the following

titles: 1, Physics I.; 3, Physics II. ; 3, Physical Laboratory Prac-
tice; 4, Training in the Physical Sciences; 5, General Chemistry;

6, Advanced Chemistry; 7, Physical Technics, including Ad-
vanced Laboratory Practice; 8, General Astronomy; 9, Advanced
Physics; 10, Instrumental Astronomy; 11, Sanitary Science; 13,

Meteorology.

The first five subjects in this list are taken by nearly all intend-

ing teachers who graduate upon the four-years' courses, and are

designed to give some knowledge of the content and the methods
of the physical sciences and such skill in manipulation as are
needed in general teaching. The three numbers following also

form a natural group designed to meet the wants of special teach-
ers of the physical sciences. The last three are post-graduate sub-
jects. Physics I. is a course, complete in itself, consisting of a
daily lesson for twenty weeks, with additional laboratory work,
upon molecular and mass mechanics. Special prominence is given
to the states and properties of matter and the transference of en-
ergy. Physics II., a course of the same extent upon sound, elec-

tricity, and light, is also made complete within itself as far as
possible to meet the wants of those students who have had a brief

course in physics elsewhere, but who wish to extend their knowl-
edge of these subjects. For most pupils the two form a contin-
uous course of one year, with supplementary practical work.
The only condition for entering upon this subject is the com-

pletion of algebra and plane geometry; but the high average age
of the members of the class,— between nineteen and twenty,

—

coupled with the fact that a large number of those who enter
upon this subject have already completed elementary physics in

one of our excellent high schools and desire to review and extend
their studies in this direction with reference to teaching, permits
and invites a strong and extended course.

The experimental work is of two sorts, teacher's class experi-
ments or demonstrations and students' individual work carried
forward at their tables. Our experience would indicate that the
former cannot be entirely omitted without loss. A piece of ap-
paratus does not teach its own best use. The student who knows
how to investigate thoroughly and to question himself wisely has
already passed the elementary stage of scientific work. As to the
character of this demonstration apparatus, a portion consists of
the ordinary apparatus sold by dealers, but a still larger portion
is derived from the home, the farm, and the workshop— com-
mercial, working pieces. Important demonstrations are repeated
by pupils before the class, so that they may get a feeling for ar-

tistic demonstration and neat manipulation before a class. This
is regarded as very important, though it is far easier to gain this

ability than the power to question wisely. The catechism is the
infinite matter.

In addition to these daily class demonstrations, our course

contemplates students' individual work, mainly in measurement,
two afternoons a week after the " collective" system. That is,

each member of the class has a piece of apparatus exactly like

that of the others, and does the same work in the same time. So
each student is supplied with abalance in case, turning easily with
one milligram, with fine weights; a set of burettes and measuring
glasses, English and metric units divided with accuracy, and, in

general, examples of the simpler apparatus in dynamics, heat,

electricity, and optics.

As to method, a very important part of the work is presented

inductively. That is, physical changes are observed and described

by members of the class; the conditions upon which these

changes depend are then varied in many cases and in many ways,
and in each case the pupils are asked to observe and describe.

Wise questioning leads the class to distinguish that which is con-

stant from that which is variable in these changes until the law
which governs them comes spontaneously into view and is fully

apprehended and formulated. With somewhat similar material

and under somewhat similar circumstances tlie pupil repeats the

work at his own table. Further illustrations, exercises, and prob-

lems follow. If a book is used — as is the case in a portion of the

work— the subject is assigned as a lesson to be recited in good
form — the least valuable part of the work, but still not without

value. So, by the exhibition of material and wise questioning,

the pupil passes from the observation and statement of fact to the

apprehension and statement of law. It hardly needs to be added
that this so-called inductive method is not identical with the

method of discovery, since the student would not of his own in-

stance know what experiments to try or what questions to ask;

but from his point of view he is a real discoverer of fact and law,

and the process has to him the interest and especially the suggest-

iveness of discovery.

The method of verification and illustration is also freely used,

by which that which is dubiously or imperfectly known is brought

into fuller knowledge. This method blends easily with the pre-

ceding. Resort is had to the method of authority for those nu-

merous cases in which experiment and verification are impossible

under the circumstances. This is especially necessary in the case

of a teacher, who needs to have a complete view of his subject,

and who must appeal to book or lecture for the ground of much
of bis knowledge. This knowledge of what other people have
found to be true is so vivified by the more vital knowledge that

the student has gained for himself by similar methods, that it is

neither unreal nor unfruitful. Much attention is given here and
elsewhere to the selection, care, and use of apparatus, to the

graphical method of recording facts, and to the bibliography of

physical science.

3. Laboratory Practice. This consists of " separate," or indi-

vidual, work for ten weeks in physical measurements, following

and completing the preceding courses. As the members of the

classes in laboratory practice have passed over the whole of ele-

mentary physics, they are prepared to take any experiment within

the range of this subject. Each student works with a different

piece of apparatus and continues its use until he has mastered it

and secured the highest attainable results. Thus it is not neces-

sary to duplicate pieces, and this saving in the cost of extensive

duplication is applied to the purchase of apparatus of a higher

grade and of greater variety than would otherwise be possible;

and thus the course is made more extended and exacting than it

could be under the " collective " system. Moreover, many pieces

of apparatus in mechanics and heat have optical or electrical ac-

cessories which can be understood and put into action only by

students who have completed a course in physics. But the real

reason for preferring the "separate " system in any serious work
in laboratory practice is the facOity which it afiords for indi-

vidual and independent work according to observed capacity

and advancement. No text-book is used, but exercises are set

from a printed list containing references to Pickering, Stewart

and Gee, Glazebrook and Shaw, Worthington, Whiting, and
other authors, with whose works the laboratory is supplied.

4. Training in the Physical Sciences. This is a course in meth-

ods, and consists of two parts— theory, presented by quizzes, lee-
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tures, and reading; and practice, in which tlie members of the

class taking the scientific course teach the elements of this sub-

ject for a term of weeks in the school of practice. The philoso-

phy of methods rather than a definite course of practice mainly

engages attention, and yet that most difficult special problem in

modern pedagogy, how to teach the elements of the sciences in a

real way to pupils below the high school, is attacked with vigor,

and a possible course is marked out and illustrated in detail.

Much time is also given to practical work in the smaller high

schools. The course of reading in this class is quite extended,

and its members become somewhat familiar with the best Euro-

pean and American methods of teaching secondary physics.

5, 6. Chemistry and advanced chemistry. In these subjects

the members of the scientific course complete Remsen's " General

Chemistry," Jones's "Junior Course in Qualitative Analysis," and
have ten weeks' quantitative work. The work is arranged with

special reference to teachers. The students have much practice

in demonstration before the class, in the preparation of apparatus

and reagents, in gas analysis, in blowpiping, and the attempt is

made to interest each one in some sort of practical work whicli he

will be able to continue, and in some chemical periodical which

he will desire to read as a teacher.

7. Physical Technics. The subject of this course is the labora-

tory method, which is here viewed from its practical side as it is

from its theoretical side in the course in training. Robins's

"Technical School and College Building" is made the authority

in most matters of construction. The members of the class make
detailed plans and specifications for fitting up an ordinary school-

room as a laboratory for physics or chemistry or both, and with

various degrees of elaboration; prepare lists of apparatus of vary-

ing cost from $50 to |1000; and report in full, with drawings and
price-lists, upon some high-school or college laboratory which is

visited for this purpose. All do much practical work in making
and especially in repairing apparatus; construct some important

piece; have much practice in testing balances, galvanometers,

etc. ; report monographically upon some assigned topic, as, for

example, the best form and material for fine weights, the spiral-

spring balance as an instrument of precision, comparison of pho-

tometers, conditions determining the size of drops, etc. ; and have

much careful and continued practice with at least two instru-

ments of precision, which were in general used with Isss com-
pleteness in the regular laboratory course, as the spectroscope, the

saccharimeter, the sextant, the astronomical transit, etc.

8. Astronomy. The essence of this work consists in the actual

observation of the heavens with the unarmed eye, an opera glass,

and a small telescope during one school-year. Great familiarity

with the constellations is secured, and a full set of drawings

showing the observed motion among the stars, and the telescopic

appearance, at frequent intervals, of fhe moon and the planets

visible under favorable circumstances during the year. A good
high-school text-book is incidentally gone through with.

9. Advanced Physics. The objective point here is a mathe-
matical view of physical science and the ability to read the

stronger scientific books and periodicals with ease and profit.

Those who enter the class have had work in trigonometry, higher

algebra, and the calculus, and are able to master an advanced
text-book. Much practical work is also done with the purpose of

leading the members of the class toward some course of study or

investigation to relieve and vivify their subsequent teaching. The
post-graduate work will not be described as it has not yet become
important.

It may be asked whether this preparation is sufficient to make
a well-furnished teacher of science. For myself I would frankly

answer, no. The highest attainable preparation is not sufficient,

it is only hopeful — in the way to become sufficient. Our candi-

date for success as a teacher has been all along taught that the

first condition of success is intimate and exact knowledge of his

subject. He already has some knowledge and has been put in the

way of getting more, and surely this is a hopeful condition. If it

were farther queried whether this man would not have done more
wisely to attend a technical school or college for four years as a
preparation for teaching science rather than give a laige part of

his time to English, history, mathematics, and German, to the

study of children, to practice-teaching, and to the history and
philosophy of education, I would reply that it depends upon who
the man is. A native talent for teaching or exceptional knowl-
edge and love of young people may render the intending teacher

independent of formal professional instruction; but it is my own
observatioa continued for many years as principal of a large high
school and superintendent of a system of schools, that the normal
graduate will be the more painstaking and studious man, and
that he will, in the long run and with important exceptions, do
finer, sounder, and more rapid teaching than the technical stu-

dent. At any rate he has fairly emerged upon the field of ad-

vanced secondary instruction and deserves recognition and inter-

ested and sympathetic criticism.

Ypsilanti, Mich., Sept. 17.

NOTES AND NEWS.

A Parisian Inventors' Academy is distributing letters to in-

ventors in this country, informing them that "after examination

of your last invention the Academy has conferred upon you the

title of Honorary Member (Membre cThonneur) with award of the

first-class Diploma and the Great Gold Medal (gilded)," on re-

ceipt of ten dollars to defray the cost of the gilded medal, etc.

We advise our readers, if so addressed, to consider the value and
probable standing of that institution very carefully before send-

ing on their ten dollars. A note to our consul in Paris might
assist them in securing such testimony as they may require on

this point.

— Recently a communication from the Lick Observatory re-

corded a phenomenon which was thought to be as unique as it

was beautiful. Fog filled a valley, and upon its level surface the

mountain peaks were mirrored as if from a placid lake. Strangely,

in the Yorkshire Herald of Sept. 7,
'

' An Early Riser " records a
precisely similar phenomenon at 6 a.m. on Sept. 5; It was seen

from Leyburn, which overlooks Wensleydale. This lovely York-

shire valley was half filled with fog, which looked like a mighty

flood or lake. Upon it the opposite slopes, lit up by the bright

sunshine, were reflected with "extraordinary distinctness."

— G. P. Putnam's Sons have in active preparation an edition of

the "Works of Thomas Paine," which will be edited by Moncure

D. Conway, author of "The Life of Thomas Paine " which they

have just issued. The set will be in two or three volumes, the

first division being devoted to the political and sociological writ-

ings, and the second to the religious and literary papers, of which

the most important is "The Age of Reason." The volumes will

be uniform with Mr. Conway's biography, and wiU include essays

of importance not in any previous collection

— In " A Chapter in Meteorological Discovery," in the October

Popular Science Monthly, Mr. John Coleman Adams presents

Benjamin Franklin as the father of American meteorology, and

shows the part which RedSeld, Espy, Dr. Hare, Professor Loomis,

Blodgett, Mitchell, Coffin, and Dr. Joseph Henry have severally

had in building up the science. A philosophical discussion, of

much value and interest to thoughtful people, of the best methods

of really learning foreign languages is given by Dr. Howell T.

Pershing, in an article on "Language and Brain Disease." A
curious and liberally illustrated article on the "Evolution of

Dancing," by Lee J. Vance, shows how the custom has been

largely derived from the religious, mystic, or festive exercises of

the human races in the earlier stages of their civilization, and

illustrates the various forms which dances assume among different

peoples. Pertinently to the present vogue of the " Keeley Cure,"

Dr. T. D. Crothers discusses the merits of the various specifics for

the cure of inebriety that have claimed attention at different

times. An important article will appear on the disadvantages

which the conditions of modern city-life throw in the way of the

best physiological development of children, by Dr. Henry Ling

Taylor. The subject is fully reviewed in a philosophical manner,

and the attempt is made to measure the influence for good or ill

which each of the factors in which city conditions differ from

those of the country exerts upon the child's bodily and mental

faculties.
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THE FICTION OF THE AMERICAN HORSE AND THE

TRUTH ON THIS DISPUTED POINT.

BY DE. E. L. TROTJESSART.

The article of Mr. Robert C. Auld, published in Science, Sept.

2, 1892, brings before us the question of the introduction of the

horse (Equus domesticus) into America, It is generally accepted

that Europeans brought it to the New Continent, and that it was in

La Plata that Meadoza, in 1330, inti'oduced horses. Before that

time, the natives were familiar with the llama only.

The only document which contradicts this historical fact, is a

map published by Sebastian Cabot, on his return to Europe, that

is after 1530, and which, moreover, had several editions. On this

map, Cabot figured the horse as a production of the Rio de la

Plata. It is diiScult lo attach any faith to this assertion of Cabot,

since it depends very probably, upon the same doubtful grounds

as the existence of the gold and silver mines in this country to

which he gave, fortunately or unfortunately, the name of " La
Plata." We know that all the objects of gold and silver which
Cabot obtained from the natives were brought from Peru and
from Chili, and that no metallic productions of any kind are to

be found in this part of the Argentine Republic. But to Cabot—
desirous above all things of dazzling the King of Spain, and later

the King of England, in order to obtain the command of new ex-

peditions for discovery—it was essential to make it appear that

these lands abounded in riches and supported large herds of

horses. It is quite likely, too, that Cabot knew that the horse,

recently imported into the country, could survive there and mul-

tiply in a state of freedom.

Be that as it may, all navigators who visited Rio de la Plata,

before and after Cabot, contradict his assertions and agree in

afiBrming that the natives did not know the horse. Pigafetta,

notably, the historian of the voyage of Magellan, who visited Rio

de la Plata in 1519, and who enumerates with care all the produc-

tions of the animal and vegetable kingdoms of that country,

says authoritatively that the natives knew no other beast of bur-

den than the llama (gumiaco).

It is time, therefore, to make an end of this fiction of the native

American horse. It is certain that this animal was imported by
Europeans into America and that the EquidcB, which had formerly

existed on that continent, were entirely unknown to the red men.
We recall the terror of the Caribbeans, the Mexicans, and the Pe-

ruvians, at the sight of the Spanish cavaliers: they believed

themselves in the presence of a herd of centaurs. Geological

and palasontological evidence in regard to the Argentine Re-
pubUc abounds, also, to prove, in the most convincing manner,
that there elapsed a period, between the extinction of the in-

digenous American horse and the appearance of the domestic
horse imported from Europe, which was quite long enough to be
appreciable geologically. This is the point which is now to be
demonstrated.

We know that the horse of three toes (Hipparion or Hippothe-
riiim) existed in the north of the two continents at the end of the
tertiary period (Pliocene and Quaternary). The genus Protohip-
pus, considered the direct progenitor of Equus, differs very little

from Hi2}parion, and may be regarded as a simple sub-genus of the
latter. This genus, Protohippus, which numbers several species,

lived in North America during the Pliocene epoch. The true

genus, Equus, appeared soon after in the same country (from the

Pliocene epoch), and several species {Equus crenidens, E. barcceni,

etc.) are contemporaneous with Hipparion and Protohippus.

A genus akin to Equus, the genus Hippidium, is found also in

the Pliocene age of North America {Hippidium spectans, Cope).

This genus is the only one (with the true Equus) which is found
in the Quaternary epoch in South America. Indeed, Hipparion
and Protohippus are not known there, and Hipphaplus {Ameghino)
is too little known to take up our attention here. There seems
to be no doubt, therefore, that the South American horses of the

Quaternary age spread gradually across the continent, from
Mexico to Colombia, Brazil, and the Argentine Republic, for

before this period Macrauchenidm, the Proterotheridce and the

Tapiridce were the only Perissodactyls living in the last-named

country.

The South American horses (genus Hippidium) bear charac-

teristics which forbid confusing them with the Hipparions and
the horses of the North. Those of South America had thick,

squat bodies, large heads, slender legs tapering to small hoofs;

their molar teeth were of a shape more square than those of the

true horse. These peculiarities are found again, in a measure at

least, in horses of the same country which have been referred to

the true genus Equus. In the same way, the Equus lundii of

Boas, which lived in Colombia in the Quaternary period, has been
compared to the zebra because of the thickness of its form. The
other species which were found in the Argentine Republic are

Eguus curvidens, E. argentinus, and E. rectidens ; this last is the

one which lived longest in this country where it must have been
hunted and eaten by prehistoric man. In the " etage platien "

(upper Quaternary) are found bones of this horse {E. rectidens)

associated with chipped-stone implements, with pottery, fire

refuse, etc., which are the evidences of the presence of man. The
long bones of this horse are often split for the extraction of the

marrow and the skull broken for the brains. The shape of the

teeth enables one to distinguish at once between the Equus recti-

dens and Equus aaballus of Europe,.

If we study now the geological strata of the Argentine Republic

we may form the following table whose elements we borrow
from Mons. Fl. Ameghino:

ETAGES. EQUID^ QUI S'Y TROUVENT.

Airien (actuel) Equus caballus domesticus.

Aimara (recent) (Pas trace d' Equidoe).

Platien (post-pampeen lacustre) Equus rectidens.

Guerandien (post-pamp6en marin)
.

(Pas de Mammiferes terrestres).

Lujanien 1 f
Equus rectidens.

Bonairien \ ^ .
\

^^'^'^^ argentinus.

„ , . \ Pampeen { Equus curvidens.
Belgranien

j [ Hippidium {5 %v.).
Ensenadien

J [ Hip2jhaplus{2sp.).

This table, in which the " ensenadien '" formation is the most an-

cient, and the layer " aerien," or actual, the most modern, shows,

in the most evident manner, that the true horse of South America

{Equus rectidens) was extinct a long time when Equus caballus,

coming from Europe, made his first appearance in the Argentine

Republic.

Indeed, the "Aimara" formation, where the bones of the llama

{Auchenia guanaco) are abundant, presents no trace whatever

of the genus Equus.
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This geological proof seems to me to be absolutely incontro-

vertible, and reduces to nil hypotheses built on the apocryphal

documents left by an adventurer like Sebastian Cabot, the inac

curacies of which, not to say the fancies, are shown by the exam-
ples we have cited.

The true horse (Equus) has been scattered more widely, and
has given rise to more species in North America than South

America. It is interesting to recall here that the remains of

Equus cdballus have been discovered in the Quaternary beds

(Pleistocene) of Canada and of Alaska. It is therefore certain that

this species has existed in the wild state in the American Arctic

region. But it is not less certain, according to all historical docu-

ments, that this animal had not existed for ages when it was in-

troduced by Europeans in the early part of the 16th century.

What is the cause which brought about the extinction of horses

in North America as in South America before thecommencement
of the present period ? This is not the place to discuss that ques-

tion. But I cannot refrain from remarking that the extinction ap-

pears to have coincided with that of the Proboscidians (Elephant,

Mastodon) and can consequently be attributed to the same causes

which are to be sought in the enviromnent of these Herbivorm
(nourishment, nature of the soil, etc.)

For the present it will su93ce to establish that the Mastodon
superbus was contemporaneous with the Equus reetidens in the

in the Quaternary (Pleistocene) of the Argentine Republic. Also
Elephas primigenius is found with Equus caballus in the same age
in North America. All these types of animals became extinct in

the New World, although horses and elephants have continued to

live in Asia and in Africa up to the present time.

ADAPTATION OF SEEDS TO FACILITATE GERMINATION.

BY W. W. ROWLEE, COKNELL UNIVEBSITY, ITHACA, N.T.

The observations recorded in these notes are based upon the

general law of evolution, that organisms are constantly adapting

themselves to secure advantages in their struggle for existence;

and, because of this, it is to be expected that all modifications

of organisms have some explanation in the economy of their ex-

istence.

From the initiation of the young plant into life at the time of

fertilization of the ovule, to the end of the life of the mature

plant, there is no more critical period in its existence than when
it is dormant in the mature seed. It may be said in objection to

this statement, that such seeds as corn, wheat, and garden seeds

in general, when planted, almost all germinate, and this is true;

but these seeds are removed by artificial intervention from the

competition with which those planted naturally are compelled to

struggle. These seeds, then, may be left out of consideration.

Careful observation of the seeds of native plants shows that a

very lai-ge percentage of them never germinate. Some, no doubt,

were never fertilized. I have counted a thousand seeds of different

species of plants belonging to the Order Composita;, and then planted

them carefully, giving them as good, if not better, conditions for

germination than they would have had if they had been planted

natui-ally, with the result that in most of the species a compara-

tively small number germinated. Anyone who will take the

trouble to search for seedlings of our native perennial plants, and

compare the number they find with the number of seeds produced

by the plant, will be convinced without further argument that the

larger proportion of seeds produced by wild planes never germinate

at all. In view of the critical period in the life of the plant when
'

it is dormant in the seed as an embryo, and recognizing the evo-

lutionary law of the survival of the fittest, is it not reasonable to

expect that modifications of the seed will be developed which will

facilitate germination? What are some of the modifications

which increase the chances for germination of the seed?

In general, it may be said that seeds vary as to the structure of

the parts within the coats, as well as to the external appendages

of the outer coat. The internal characters are concerned with

the embryo and the albumen. The embryo is the essential part of

the seed. It consists of an initial stem, the bypocotyl, at each

end of which is a growing point, one, the plumule, destined to pro-

duce the stem, the other, always at the other end of the bypocotyl
(usually termed the lower end), from which the primary root

starts. At the upper end of the bypocotyl, but below the plumule,
are the cotyledons, sometimes large, sometimes small. Surround-
ing the embryo more or less, and inside the coats, is the material

upon which the embryo is nourished until it can carry on an in-

dependent existence. This is termed the albumen of the seed.

Around all are the seed-coats.

Moisture is as necessary to the germination of a seed as any
other external condition. The necessity for moisture would make
it highly probable that seeds should have special modifications to

secure it to the seed. It is my purpose to point out some of the
adaptations which seem to me to be designed to increase the facil-

ity and certainty of germination by securing and likewise keeping
constant the supply of moisture for the seed. Some of the char-
acters which will be mentioned have been considered as aiding
the seed in its distribution. These are flattened or feathered ap-

pendages commonly known as pappus, coma, etc. It is not my
purpose to belittle the office of distribution as performed by these

organs, but it does seem to me true that, while these organs do
assist the seed in dissemination, they, at the same time, aid in

bringing it into the most advantageous position for germination.
This advantage is often gained by the correlation of the internal

parts of the seed, especially the growing points, to the external

appendages of the seed or fruit. It is frequently the case that

there is but one seed in the ovary, and the coats of the ovary
closely invest the .seed. Such a fruit is an akene. If the ovary-

and seed-coats are completely fused together, the fruit is a cary-

opsis. For the purposes of our study these fruits may be included

in the same category with seeds proper.

The correlation of parts in the seeds of many species is very

striking. In the akenes of most of the species of the Order Com-
positse it is especially noteworthy, and in several other orders

seeds occur showing the same correlation. They might well be

likened to an arrow. The feathered end is light, the head is

heavy. In falling, the heavy part, i.e., the part which contains

the embryo, is brought by the force of gravity invariably into

close contact with the soil.

The same correlation of parts may been seen in the winged fruit

of any species of maple. There is a very fruitful silver-leaved

maple (A. dasycarpum) near my study. Under it passes a hard

gravel path. The fruits that fell in the smooth path, of comrse,

fell over on their side. Those that fell in the grass of the lawn,

almost invariably assumed a position with the wing up and the

body of the fruit down in the grass and leaves in contact with

the moist soil. Further, I found that not a single seed in the

path had germinated, when many of those in the grass had done

so. It was interesting to see those large seeds all wing-up in the

grass.

Most of the fruits of plants belonging to the Order Compositae

are especially adapted to facilitate germination. As is well known,

the fruit is crowned with a pappus, which in a majority of cases

not only acts like a parachute and bears the seed away, but at the

same time lands it always a certain end up. The hypocotvl is

very short in proportion to the length of the cotyledons, and is

always in the lower end of the seed. Thus the growing points

are brought into close and constant contact with the moisture of

the soil. I have observed these akenes in fields and woods lodged

usually, I might safely say, almost always, in such a position as

to bring the akene with its lower tip in contact with the soil.

If it fell in an open, smooth place, it would tip over, but, although

reclining, would still have the lower tip upon the ground. If it

fell among grass, leaves, or debris of any sort, as seeds are very

apt to do, these would keep it in an upright position, and, on ac-

count of the barbed or upwardly roughened nature of many forms

of pappus, it would work its way down until it came in contact

with a suitable place for germination.

To determine whether this could be proven experimentally or

not, I carefully selected a certain number of seeds of twenty dif-

ferent species, and planted one half of them one end up, the other

half with the other end up. I had grave doubts about the success

of the experiment, and should not have considered the proposition

improbable had no differences in the rate of germination afipeared.
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All the seeds were placed under the soil and put as nearly as pos-

sible under the same conditions. "Whenever the weather was dry,

they were watered twice every day. Five species germinated twice

as many seed when planted pappus end up as the same species

did when planted pappus end down.
This at least suggests a reason for the inversion of the ovule in

these and many other seeds. By assuming the anatropous form,

the seeds in this order are able to bring their hypocotyl near the

opening at the base of the akene, and at the same time secure

advantages to themselves in the process of germination. I cannot

help but believe that these adaptations are a factor in making
the Order Compositae the largest of the orders of flowering plants,

in the number of its species as well as in the great abundance of

individuals in some of its species.

WOMAN'S WORK FOR WAGES.

BY 0. E. HENDERSON, RECORDER AND ASSISTANT PROFESSOR OF SOCIAL

SCIENCE IN THE UNIVERSITY OF CHICAGO.

Social science has few more important problems than the con-

ditions and effects of the earning of wages by women. Some
sanguine advocates of women's rights apparently do not see that

there are grave perils attending the enlargement of industrial ac-

tivities on the part of the natural mistress of the home. They
hail with rapture unmixed with foreboding the mere fact that

the former "slaves of men" are becoming independent of the

lords of creation. That access to new employments has its bright

side there can be no reasonable doubt. There is a physical gain if

the work is confined within certain limits and is adapted to the

frame and forces of the sister toiler. Regular labor in sunny and
well-ventilated rooms, or even in the open fields, is far better for

health than idleness and husband-trapping. Intellectually, the

sphere of mental life is vastly enlarged by the modern diversity of

employment. There are domestic and social advantages in being

able to wait and select a husband rather than take up the first

thing in the shape of a man who offers a secure living. The eco-

nomical advantage is so apparent that it needs nothing more than

mention. At first sight all that a girl earns is clear gain, and is

an absolute addition to the income of the fauiily. In many occu-

pations the dexterity, deftness, and honesty of female helpers

have proved their superior value. As nurses, physicians of

women and children, matrons of institutions requiring the pres-

ence of ladies, their gentleness and insight have been an untold

blessing. These advantages are so real and great that any modi-

fications of the present tendency to widen the industrial sphere of

woman must take them into the account.

But there is also a very dark side to this subject. Passing the

dangers of imposing labor prematurely on young girls, consider

the indirect effects of feminine competition in some lines. That
which we first see is a positive addition to family revenue. But
later we discover that girls are taking the places of men at lower

rates. This often means that the natural head and bread-winner

is out of work or is receiving the woman's rate. The girl has

herself to support, and that only in part. The man must support

at least four persons. What must be the effect on domestic life ?

That which is actually observed : the husband and father at home
while the daughter or wife is in the factory earning the living.

Marriages are dimished, and among those most suitable for par-

ents there are fewer births. A recent French economist of high

repute gravely declares that the State ought to support and edu-

cate foundlings and orphans because the better members of so-

ciety either cannot or will not keep up the population. What must
be the results of propagating a human stock with such pedigrees ?

Ask the Kentucky horse-breeders. Think of the disorder of

households where the normal conditions are reversed, the wife

being in field or shop. Dr. Bushnell wrote about a "a reform

against nature." It is against civilized human nature to throw
the burdens of procuring sustenance upon those who have all

they can endure in bearing, nursing, and starting the education

of children. That cannot be a good tendency, economically or

morally, which tends to extinguish a higher race. Herbert Spen-

cer, in his pages on the status of women, gives abundant illustra-

tions of the law that the imposition of bread-winning on women
belongs with savage conditions.

What can be done to secure the advantages of women's work
for wages and avoid the perils ? There are natural forces which
counteract the momentum of these evils. Fortunately it is the

disposition of most women to have a home of their own. This
inclination, deep as human life and old as history, removes much
female competition. But unconscious forces need to be supple-

mented by foresight, prudence, and philosophy. Biology, as De
Greef teaches, is not sociology. There is a physical law of

"must "and a moral law of "may" and "ought." Women
should be taught that she who works for less than normal wages
in order to get " pin money " is the foe of her kind, and is under-
mining the foundations of economic and domestic welfare. This

conviction, once generally diffused, will create trade-unions.

These unions, because they are human, have done many foolish

and wicked deeds. But they never did a more foolish or wicked
deed than they have done who taught that unlimited work of

women, at any price they could get, was an unmixed good. If

women unite and demand the normal rate of wages then it will

be found out whether it is really profitable to hire them. If their

peculiar gifts give them superiority they will retain their places

at the jiroper rate. If men are really more fit for the places, they

will be preferred. Thus this social disease might be healed. To
let it alone is to let a cancer alone, or permit incipient consump-
tion or germs of cholera to have free-course. To take hold of the

evil with will and unity is to cure it. Thus alone will young
men be able to marry at a suitable age, and young women will

generally find their most congenial and happy places as mothers

and educators and home-makers. There is sufficient earning

force in men without forcing children to eat scraps of bread and
cake out of scavenger barrels and without compelling women to

exhaust their energies in field and factory.

HEREDITY.

BY JULIA BROWN STRODE.

All men are created free and equal, says that famous document

the Declaration of Independence, and, in a remote and abstract

sense, it may be true; but, all in all, we are bound by a thousand

chains, and equality is unknown. Fetters have been imposed

upon us by our forefathers; limitations have been set us by our

ancestors, which it will take years of study and self-culture to

overcome. And as to equality, this man may average well in one

particular with his fellow-men, but is totally deficient in another

respect, and no two men are alike. Many of the lower tribes in

Africa, says Stanley, resemble the ape more nearly than human
beings. Either these lower classes have sprung from a brute an-

cestry, or their lives and environments have continued such that

they have taken on the dispositions and appearance of the higher

animals with which they have been surrounded, and have trans-

mitted them to their progeny. ' Whether we accept the theory of

evolution or not, the fact remains the same, i.e., that many savage

tribes are more allied to animals than to civilized man. But,

whatever our parentage is, or may have been, true worth is recog-

nized and acknowledged wherever it may be found.

The problem of how to intensify the higher attributes of human
nature and obliterate the unworthy is the problem of the age. The

old theory that children were sent into the world, figuratively

speaking, mere pieces of blank paper was long ago exploded.

The paper is all written, traced, and re traced. The child has as

decided a character, though not one so easily discernable, when
it enters the world as when it leaves it. As genius, disease,

peculiarities of appearance often transmit themselves from parent

to children, so do villainy, crime, and moral depravity.

Here is a child with the idiosyncracies, the peculiar mannerisms,

of his great-grandfather dead before he was born. I know of a

boy whose attitudes and voice are like no other member of his

family, but that of an uncle whom he never saw. Often an indi-

vidual retui-ning to his home town, from which he has for years

been absent, readily determines to what families the new-born

generation belongs.
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Drunkenness is an inherited disease. A celebrated physician

makes an estimate that one-fourth of the cases of insanity are in-

herited. A race of scholars beget a race of learned men, men with

brains capable of receiving much knowledge. Says Oliver Wen-
dell Holmes in one of his greatest novels: "There are races of

scholars among us, in which aptitude for learning is congenital

and hereditary. Their names are always on some catalogue or

other. They break out every generation or two in some learned

labor, which calls them up after they seem to have died out. At

last some newer name takes their place it may be; but you inquire

a little and find it is the blood of the Ed wardses, or the Chaunceys,

or the Bllerys, or some of the old historic scholars disguised under

the altered name of some female descendant."

Of course, there are individuals and families continually work-

ing their way up into these intellectual classes, and their posterity

will rank with them. But many of us have the way already

paved for us in inherited aptitude and brain-power.

Often acquired traits are transmitted until they become a dis-

tinguishing characteristic of the race or family, a part of them as

it were. Sometimes certain unions, "felicitous crosses," produce

an improved strain of blood and a prodegy is born. A child

adopted and far removed from its family usually shows forth the

disposition of its own people. Occasionally such a one will es-

cape. A generation or two may be skipped, but, sooner or later,

the old hereditary traits reappear, breaking out in the blood of

the race, no matter what the outer influences may be. Rev.

Oscar C. McCulloch, in an address before the National Conference

of Charities, stated his having traced a certain family back for the

greater part of a century, until the individuals found belonging to

it numbered over five thousand, all but one of whom were either

vagabonds or criminals. But one of the entire number lived to

be an honorable man. Says this reverend gentleman, as quoted

by Edward S. Morse in a late number of the Popular Science

Monthly : " Efforts have been made again and again to lift them,

but they sink back. They are a decaying stock; they cannot
longer live self-dependent. The children reappear with the old

basket. The girl begins the life of prostitution, and is soon seen

with her illegitimate child."

The entire populace of portions of our great cities is composed
of an element such as this. Decency cannot exist within the

borders of these slums. Truth cannot survive the diabolic cunning
of the place. Missionaries and sanitary officers sent to aid this

people are often murdered. "This class," says O. B. Fowler,

"are an enormous expense to the State, a constant menace to

society, a reality whose shadow is at once colossal and portentous."

Millions of them every year start out over country as tramps, and
return again to these quarters as winter sets in, to live by theft,

crime, and beggary. Their increase is alarming. A race of

vagabonds beget a race of vagabonds. What shall we do to

prevent this increase? How shall we work a reformation? How
shall we treat our criminals born, as it were, out of parallel with

natural law ? Shall such be allowed to beget a race in which
their own characteristics are intensified ? Shall such be treated

as morally responsible for their misdoings ? This is the great

problem to be solved by our own and future generations.

"It is singular," says Holmes, "that we recognize all bodily

defects that unfit a man for military service, and all intellectual

ones that limit his range of thought; but always talk at him as if

his moral powers were perfect. . . . I suppose, "he continues, "that
we must punish evil-doers as we extirpate vermin ; but I don't

know that we have any more right to judge them than we have
to judge rats and mice, which are as good as cats and weasels,

thought we think it necessary to treat them as criminals."

Truly, "the sins of the parent are visited on the children, even

to the third and fourth generation." Truly, om- influence is

unending; our lives a blessing or a curse to all future time, just

as the power and influence of the great past is interwoven within

our own organizations.

Ah, yes ! but hidden within this visible being is the real man,
the overcomer, the spirit pure as when it left the Creator to be

incarnated in mortal flesh. That let us recognize. Let us know
ourselves, our faults and virtues, the chains that bind us, the aids

that have been given us ; but let us so recognize our own spirit

lives, our real selves; let us so far become individualists that we
are masters and not slaves to inherited tendencies. And let us

attempt to solve this great problem, here cited, for the good of

our fellow-men and the strengthening and bettering of future

generations.

A CONSIDERATION OF THE CLAIMS OF CHEMISTRY AS
THE BASIS OF MODERN AGRICULTURE.

BY FRANK T. SHUTT, M.A., CHIEF CHEMIST, DOMINION EXPERIMENTAL

FARMS, OTTAWA, CANADA.

Agriculture may be considered at once the oldest of all arts

and the youngest of the sciences. It has always had for its object

the economic production of plants and animals and the materials

elaborated by them during their life. This fact gives us a defini-

tion for the term agriculture that was as correct centuries ago as

it is now.
Until comparatively late years agriculture existed, as far as the

farmer was concerned, as an art only. The application of scien-

tific or classified knowledge to the feeding of plants and animals

began with the researches of Liebig and Davy in the early part of

the present century. Since then an ever-increasing band of sci-

entists— now spread over the civilized world— has been studying

this vast subject with gratifying results. Agriculture, properly

so called, has now passed beyond the ranks of empiricism and en-

tered the realms of science.

Strictly speaking, agriculture should not be called a science.

The problems which it presents call for their solution upon chem-

istry, botany, zoology, geology, and physics. Mechanics are also

more or less closely connected with agriculture as an art, and

have been of immeasurable value in reducing the cost as well as

increasing the yield of field-crops.

It is to chemistry and animal and vegetable physiology, hovp-

ever, that we look for the answers of innumerable questions that

are continually arising in the development of those living things

which the farmer has to deal with. Indeed, a little reflection

will convince us that it is diiHcult to state an agricultural problem

that does not make demands upon chemistry and physiology for

its solution.

Chemistry has to do with the composition of all matter, inert and

living, and the changes which such is constantly undergoing. The

conversion of soil substances and the constituents of the air into

vegetable tissues, and the formation from these of animal tissues

and products, though not as yet fully understood, are, neverthe-

less, truly chemical changes. Looked at chemically, we see

nature as the work-shop, plants and animals as the chief agencies,

man as the director. The material worked with consists of a

limited number of elementary substances and their compounds

;

plants and animals are continually performing with this material

the operations of analysis and synthesis.

Physiology treats of the functions of living things and their

various organs ; it seeks to explain with the aid of chemistry all

the phenomena of life. Living matter is made up of cells capable

of nutrition and reproduction. As the result of cell development,

animal and plant tissues are formed. The changes which take

place in these cells, primarily leading to their nutrition, and sec-

ondarily to their reproduction, are true chemical transformations.

It becomes clear, therefore, that physiology is largely chemistry,

and that the latter science in many instances furnishes the foun-

dation and explanation of vital or physiological processes.

Thus we establish the claim that chemistry forms the basis of

scientific agriculture.

Leaving with this brief outline of the fundamental importance

of chemistry in the abstract to agriculture, let us proceed to ex-

amine somewhat more in detail the aid that this science gives to

the farmer. To pursue economically and intelligently, modern

agriculture in any of its branches requu-es an application of the

principles of chemistry, since every farm operation, whether per-

formed by nature or man, implies, as may be inferred from what

has already been said, changes of material which can only be ex-

plained by chemistry and its twin-sister science, physiology.

^. Chemistry affords definite knowledge as to the amounts of the

several constituents taken from the soil by field-crops, thus indi.
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eating what must be restored if fertility is to be mainlained and
lucrative yields obtained in the future. Such knowledge is

well-nigh indispensable at the present day to the grower of grain,

roots, and fruit if he is to compete successfully with his intelli-

gent neighbors. Chemistry can tell us, in a large measure, of

the relative fertility of a soil and point out what elements of plant-

food may be lacking. It is the science that makes the barren and
waste lands fruitful and is the chief agent in making "two blades

of grass grow where there was but one before." To stock-raisers

and dairy-farmers it lends its aid in showing the requirements of

animals, the daily waste of the animal organism. It ascertains

the composition and relative feeding-values of cattle-foods. It

analyzes animal products, indicating their comparative worth.

Chemistry stamps the value upon artificial fertilizers.

In the by-paths of agricultiu-e, too, chemistry is of service. The
intelligent investigator in the important subjects of insecticides

and fungicides must prosecute his studies by the light of chemistry.

And so we might proceed, but space forbids. Let us, however,

remember that history emphatically shows that agriculture and
agricultural chemistry have progressed with equal strides, and

that for the future the indications are that the relationship of these

two will be still closer.

If in this short sketch our claim is made good, then we perceive

that it is of paramount importance that agricultural chemistry

should form part of the education cf every boy destined for the

farm. Every public school in rural diftricts should teach it, not

merely theoretically, but practically. All the offioera of our ex-

periment stations should have a knowledge of its principles, since

no department of agriculture is independent of it. They at present

are not only investigators but are also the teachers of the adult

and practising farmer. How necessary it is then that all their

work should be guided by an intimate acquaintance with that

science which is not only the foundation of agriculture, but whose
laws govern its operations.

THE REAL MOTIONS OF THE FIXED STARS.

BT PROFESSOR A. W. WILLIAMSON, AUGUSTANA COLLEGE, BOCK IS-

LAND, ILL.

It is very often stated in newspapers, and also stated in a num-
ber of text-books on astronomy, that 1830 Groombridge has a

greater velocity than the attraction of all known bodies in the

universe could give it. We know not how many dead suns may
exist, retaining their full power of attraction, though no longer

giving light.

We do not, however, need this supposition to account for the

velocity of 1830 Groombridge. Granting the laws of gravitation

universal, we are able to account for any finite velocity, the at-

tracting bodies possessing any finite degree of brightness, by sup-

posing these bodies sufficiently large and distant.

Imagine a grand central sun just as dense as ours and a quin-

tillion times as bright, in proportion to its surface. Suppose its

distance 10'- times that of our sun. Suppose its periodic time
10" times that of our earth. Its mass would be (10"j^ -^ (lO'"*)-

_ ito-'" -i- 10'°^ = 10'°" times that of our sun. Its radius would
be ' (/lO"" = 10^'. Its apparent surface would be (10" -=- 10^')^

_ ^iQisj 2 _ ^^o"" times less than our sun. Its brightness would
therefore be 10— '=xl quintillion = 10-i'' or .000000000000000001

part of that of our sun, that is, it would be as much fainter than an
ordinary star as the star is fainter than the sun, invisible even by
the Lick telescope.

Our system would therefore move in its orbit around this cen-

tral sun as many times more rapidly than the earth moves in its

orbit, as the diameter of the orbit is greater, divided by the num-
ber the periodic time is greater, that is 10" -i- 10" = 10". As our

earth moves over eighteen miles in a second, our system must, on
this supposition, move over eighteen quintillion miles in a second,

or about one hundred trillion times the velocity.

It is difficult to conceive that so great a sun can have any real

existence, and still more difficult to imagine we are moving with

such velocity. It seems to me, however, not improbable that as

the motion of the planets in their orbits is much greater than that

of their satellites, so the motion of the stars around the common
centre is far more rapid than that of the planets around our sun.

It seems quite likely that all are moving in the same dii-ection,

and that the apparent motions of those having a sensible parallax

are only the differences of their true motions. The sun may ap-
pear to be moving towards Hercules because it is moving in that

direction more rapidly than the average of the stars. May it not
also be the case that it is really moving in exactly the opposite

direction but more slowly than other stars ?

LETTERS TO THE EDITOR.

#* Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

Chi request in advance, one hundred copies of the number containing his
communication loill be furnished free to any correspondent.

The editor will he glad to publish any queries consonant loith the character
of the journal.

The Ancient Libyan Alphabet.

Professor Keane in Science, Sept. 23, having acknowledged
that he referred to the wrong book, should have been ingenuous

enough to say that, in the book he did refer to, the primary form
given of every letter in the Libyan alphabet is rectilinear, or a dot.

As he was not, I offer to place the book in the hands of the editor

of Science for anyone to convince himself that this is the case.

It is a strange misapprehension of the most important point at

issue on the part of Professor Keane, to call the form of the letters

" of secondary importance." Their disputed origin can be ascer-

tained only by discovering their original forms.

If Professor Keane had further been ingenuous enough to state

why Hanoteau likens the writing of the Touaregs to Arab and
Hebrew, he could not have ventured the perfectly incorrect in-

ference he fathers on Hanoteau, that it is " Semitic." Hanoteau
refers solely to his belief that the Touareg writing is always read

from right to left; in which opinion he was wrong, as I have
plenty of documents in tifinar to show.

I shall say nothing further of Professor Keane's view of the

pronunciation and meaning of the word tifinar than that every

derivation I can find of it by French scholars regards the initial

t as part of the radical; which would effectually dispose of the

fanciful hypothesis that it comes from Phoenician.

D. G. Brinton.
Media, Penn., Sept. 37.

Tvyins Among the Indians on Puget Sound.

Twins among the Indians of Puget Sound are very uncommon;
but in former times, when any did appear, they had an exceed-

ingly hard time, as the Indians were superstitiously afraid of

them. During the past eighteen years, I have known of but one

pair among the Twana Indians, and one pair among the Clallams.

The Twanas were well taken care of, as the parents had always

lived on the reservation, where the Indian agent had previously

had a pair ; and so they had had an opportunity of seeing the white

customs in regard to them. These parents had also been educated

in school, and were quite civilized. To all intents and purposes

they were white, and so nothing was done about them except

that there was some talk about the former customs in regard to

them.

But the pan- among the Clallams did not fare so well. Their

parents were old-fashioned Indians, were surrounded by old-

fashioned Indians, were about eighty miles from the reservation,

and they had never had a home on it. The home of their parents

was in Fort Discovery, but they were at Neah Bay, catching seals,

about eighty miles from home at the time the twins were born.

Immediately the Neah Bay Indians became afraid of them, and

quickly drove them and their parents away, as they were afraid

that the twins would scare all the fish away from their waters.

Accordingly, the parents returned to Port Discovery on a steamer,

though the Indians were quite unwilling to have them go in that

way, fearing that they would frighten all the fish away; and

earnestly wished them to walk the entire distance, over mountains

and through the forests or on the beach, although there was
neither beach or road much of the way.
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Wlien tbey reached home, some of the old Indians of their own
tribe were very much afraid. They threatened to kill one of the

twins, so that the father did not dare to leave home. Hence he

could not go off and vcork and earn food ; neither would they

allow him to fish near his home, although the fish at that time

were very abundant there, for fear that all the fish would leave.

Hence the man was greatly troubled to get food enough for his

family to keep them from starving. They told him to live on

clams. They would not go near his house if it could be avoided,

and, if they had to pass it, would make quite a detour around.

It is said that long ago, when such an event occurred, the other

Indians drove the fortunate or unfortunate mother into the woods

with the twins, — the father going also if he wished,— and there

they had to live alone, and they were not to return as long as

both twins were alive; one must be disposed of in some way. If

any friends pitied them enough to furnish them with food, it was
carried to some place where the parents were not present, and

then, when the carrier had retired, the parents could take it to

their lonely home.
Other tribes on the Pacific coast had somewhat similar customs,

while others honored the twins greatly, according to the reports

of the British Association for the Advancement of Science, which

speak of them in British Columbia, and Power's "Tribes of Cali-

fornia," which speaks of them in that State. M. Eells.

Union City, Wash., Sept. 18,

Prevention of Cholera Asiatica.

In an article on " Prevention of Cholera Asiatica,"' printed in

Sci«?ice;, September 23,1 wished to give a way to detect the bacillus;

inadvertently stating Gram's solution colored the germ, — it does

not do so,— but that fact forms one of its distinguishing character-

istics. However, the cholera (comma) bacillus is colored by a

watery solution of fuchsin, HUGH Hamilton.
Harrisburg, Pa., Sept. 2i.

A Large Southern Telescope.

The wide interest in astronomical research is well illustrated by

the frequent gifts of large telescopes to astronomical observatories

by wealthy donors who are not themselves professional students

of astronomy. The number of these gifts is continually increas-

ing, and in no department of science has greater liber-ality been

displayed. Unfortunately, the wisdom shown in the selection of

good locations for the telescopes has not equalled the generosity

with which they have been given. Political or personal reasons,

rather than the most favorable atmospheric conditions, have in

almost all cases determined the site. These telescopes have been

erected near the capitals of countries or near large universities,

instead of in places where the meteorological conditions vvould

permit the best results to be obtained. The very conditions of

climate which render a country or city great, are often those

which are unfavorable to astronomical work. The climate of

western Europe and of the eastern portion of the United States is

not suited to good astronomical work, and yet these are the very

countries where nearly all the largest observatories of the world

are situated. The great number of telescopes thus concentrated

renders it extremely difficult for a new one to find a useful line

of work. The donor may therefore be disappointed to find so

small a return for his expenditure, and the opinion has become
prevalent that we cannot expect much further progress in astronomy
by means of instruments like those now in use. The imperfec-

tions of our atmosphere appear to limit our powers, and are more
troublesome relatively with a large than with a small telescope.

Accordingly, it has not been the policy of the Harvard College

Observatory to attempt to obtain a large telescope to he ^rected in

Cambridge. In order to secure the greatest possible scientific

return for its expenditures, large pieces of routine work have by
preference been undertaken, which could be done with smaller

instruments. Tliese conditions are now, however, changed. i\.

station has been established by this Observatory near Arequipa, in

Peru, at an altitude of more than eight thousand feet. During a

large part of the year the sky of Arequipa is nearly cloudless. A

telescope having an aperture of thirteen inches has been erected

there, and has shown a remarkable degree of steadiness in the

atmosphere. Night after night atmospheric conditions prevail

which occur only at rare intervals, if ever, in Cambridge. Several

of the diffraction rings surrounding the brighter slars are visible,

close doubles in which the components are much less than a
second apart are readily separated, and powers can be constantly

employed which are so high as to be almost useless in Cambridge.
In many researclies the gain is as great as if the aperture of the

instrument was doubled. Another important advantage of this

station is that, as it is sixteen degrees south of the equator, the

southern stars are all visible. A few years ago a list was pub-
lished of all the refracting telescopes having an aperture of 9.8

inches or more {Sidereal Messenger, 1884, p. 193). Frona this it

appears that nearly all of the largest telescopes are north of lati-

tude -f- 35°, although this region covers but little more than one-

fifth of the entire surface of the earth. None of the seventeen

largest and but one of the fifty-three largest telescopes are south

of this region. Of the entire list of seventy-four, but four, having
diameters of 15, 11, 10, and 10 inches, are south of -t- 35°. The
four largest telescopes north of -f 85° have apertures of 36, '30,

39. and il inches, respectively. But few telescopes of the largest

size have been erected since this list was prepared, and the pro-

portion north and south is still about the same. It therefore

appears that about one-quarter of the entire sky is either invisible

to, or so low that it cannot be advantageously observed by, any
large telescope. The Magellanic clouds, the great clusters in

Centaurus, Tucana, and Dw-ado, the variable star j? Argus, and the

dense portions of the Milky Way, in Scorpius, Argo, and Crux, are

included in this neglected region. Moreover, the planet Mars when
nearest the earth is always far south. The study of the surface

of this and of the other planets is greatly impeded by the unsteadi-

ness of the air at most of the existing observatories. Even under

the most favorable circumstances startling discoveries— relating,

for example, to the existence of inhabitants in the planets— are

not to be expected. Still, it is believed that in no other way are

we so likely to add to our knowledge of planetary detail as by
the plan here proposed. The great aperture and focal length and

the steadiness of the air will permit unusually high magnifying

powers to be employed, and will give this instrument correspond-

ing advantages in many directions,— for instance, in micrometric

measures, especially of faint objects. It can be used equally for

visual and photographic purposes; and in photographing clusters,

small nebulce, double stars, the moon, and the planets, it will

have unequalled advantages.

A series of telescopes of the largest size (including four of the

si.x largest, the telescopes of the Lick, Puikowa, U. S. Naval, and
McCormick Observatories) has been successfully constructed by

the firm of Alvan Clark & Sons. But one member of the firm

now survives, Mr. Alvan G. Clark; and he expresses a doubt

whether he would be ready to undertake the construction of more

than one large telescope in the future. The glass is obtained with

difficulty, and often only after a delay of years. A pair of discs

of excellent glass suitable for a telescope having an aperture of

forty inches have been cast, and can now probably be purchased at

cost, 116,000. The expense of grinding and mounting would be

$93,000. A suitable building would co,t at least |40,000. If the

sum of $300,000 could be provided, it would permit the construc-

tion of this telescope, its erection in Peru, and the means of keep-

ing it at work for several years. Subsequently, the other funds

of this Observatory would secure its permanent employment.

Since a station is already established by this Observatory in Peru,

a great saving could be effected in supervision and similar ex-

penses, which otherwise would render a much larger outlay nec-

essary.

An opportunity is thus offered to a donor to have his name per-

manently attached to a refracting telescope which, besides being

the largest in the world, would be more favorably situated than

almost any other, and would have a field of work comparatively

new. The numerous gifts to this Observatory by residents of

Boston and its vicinity pi-event the request for a general subscrip-

tion; but it is believed that if the matter is properly presented,

some wealthy person may be found who would gladly make the
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requisite gift, in view of the strong probability that it will lead to

a great advance in our knowledge of the heavenly bodies. Any
one interested in this plan is invited to address the undersigned.

Edward C. PicKEEnsra,

Director of the Observatory of Harvard College.

Cambridge, Mass., U.S.A., September, 1893.

Naltunne Tunne Measures.

When the writer was at the Siletz Agency, Oregon, in 1884,

he obtained the following units of measurement from Alex. Ross,

the chief of the Naltunne tunne, an Athapascan people:

—

I. The double arm's length, from the meeting of the tips of the

thumb and forefinger of one hand to the meeting of the tips of

the thumb and forefinger of the other hand.

3. Single arm's length, " one arm," extending from the tip of

the middle finger along the extended arm to the shoulder-joint.

3. From the middle of the sternum along the extended arnt to

the meeting of the tips of the thumb and index finger.

4. From the inner angle of the elbow to the meeting of the tips

of the thumb and index finger.

5. From the middle of the fore-arm to the meeting of the tips

of the thumb and index finger.

6. From the first wrinkle of the wrist to the meeting of the tips

of the thumb and index finger.

7. The width of the hand (when grasping a stick), " one grasp,"

equal to the width of four fingers (No. 11).

8. One finger width. 9. Two finger widths. 10. Three finger

widths.

II. Four finger widths (the hand being open), equal to No. 7.

12. Five finger widths (including the thumb).

13. From the joint of the right shoulder horizontally across the

body to the meeting of the tips of the thumb and forefinger of

the extended left arm.

14. From the tip of the right elbow (the right arm being bent

and held horizontally, the hand touching the shoulder) horizon-

tally across the body to the tip of the middle finger of the left

hand, the left arm also being extended horizontally.

J. Owen Dorset.
Takoma Park, D.C., Sept. 13.

Omaha Arrow-Measure.

The Omaha use the following as their arrow-measure : From
the inner angle of the elbow to the tip of the middle finger, and
thence over the back of the hand to the wrist-bone.

J. Owen Dorset.
Takoma Park, D.C., Sept. 13.
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Elementary Text-Book of Entomology. By W. F. Kirby. Sec-

ond Edition. Revised and augmented. 111. New York,
Macmillan & Co. 281 p. 8°. $3.

Entomologists everywhere will welcome with pleasure this

new edition of Kirby's handbook of I'eference to the study of in-

sects. As compared with the first edition of the work, we find

the present one improved by the addition of a carefully prepared

index, and by an appendix and table of contents. The appendix
adds considerable new and valuable matter, while the last-named

feature answers admirably to present the main divisions of the

classification of insects used by the author. Various schemes of

the latter are briefly discussed in the introduction, but our space

will only admit of our saying here that seven orders are adopted

to which the lesser groups of all insects are referred. These are

the Coleoptera (including Strepsitera), Orthoptera (including

EuplexOfjtera and Dictyoptera), Neuroptera (including Trichoptera,

Thysanura, Collemhola, Mallophaga, and Thysanoptera), Hymen-
optera, Lepidoptera, Hemiptera or Rhynchota (including the sub-

orders Hemiptera— Hetero2)tera and Hemiptera— Hemoptera,

and the Anoplura), and Diptera (including Aphanipiera and pos-

sibly Achreioptera). Our author tersely defines these several
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For Sale or Exchange.—The subscriber would
like to receive cash offers, or an offer in exchange
for the earlier volumes of Poggendorf's Annalen
and the later volumes of Silliman's Journal, upon
the following list: Cbenn —Manuel de Conchylio-
logi^, '4 vols. Nearly 5,000 figures, some hand-col-
ored. Paper. Paris, 1H59. Edwards.—Butterflies
of N. A. 2 vols. Plates hand-colored. Vol. I., half
calf Vol. II. in parts. Leyman, Agassiz, Hagen.

—

Ills. Cat. Mus. Comp. ZO0I. at Harvard. No. I.

Ophiuridae. No. II,, Acalepbae. No. IIL, Astacidae.
All bound in one volume. American JNaturalist.
Vols. I.-Vil. Cloth. Sllliman^s Am. Jour, of
Science and Arts. Third Series. Vols. I.-X. Cloth.
Binney.—Terrestrial MoUusks of N. A. Colored
plates. 4 vols. Stretch.—Zygaenidae and Bomby-
cidae of N. A. Colored plates. Also a considerable
library of monographs, reports, and scientific
books, and a large number of duplicates of fossils,

minerals and shells, E. A. STRONG, Ypsilanti,
Mich., Sept., 1892.

Exchange.—I have the finest shells of Anodonta
corpulenta, C'p'r, and Suborbiculata, Say, in the
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For Sale.—About 1087 volumes of the private
library of Dr. Nicolas Le6n, formerly director of
the Museum at Morelia, embracing publications of
special value for Mexicologists, like those of Bishop
Zum^rraga (16th century), of Siguenza y Gongora,
of Aleman, etc., the Missal of Spinoza, all very
scarce ; manuscripts on tLe history of MichoacAn
and other Mexican States, on the Tarasco (the
Indian language of Michoacdn) and several works,
of which the only copy known to exist is in this
collection. Parties interested in the sale please
address Dr. NIC. LEON, Portal de Matamoras,
Morelia, Mexico.
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and a practical mineralogist of twenty years'
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M.D., Ph.D., San Francisco, Cai., General P. O.
Delivery.
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scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
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2131^ E. rth Street, New York, care Levy.

AMAN, 36 years old, of extensive experience, hav-
ing the degrees of A.M. and Ph.D., desires a

first-class opening as a teacher of Zoology aod
kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
College Park, Md.

A JOHNS HOPKINS graduate (1892) desires a
position as instructor in mathematics and

physics. Address A. B. TURNER, Johns Hopkins
University, Baltimore, Md.

AYOUNG MAN, with a thorough training in Ana-
lytical Chemistry (including analysis of miner-

als, food, water, etc.), and holding a diploma of the
School of Practical Science, of Toronto, and good tes-
timonials, desires a position as Analytical Chemist
or as assistant to such. Address to WM. LAWSON,
16 Washington Ave., Toronto, Ontario.
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groups under their respective heads, in the various divisional

chapters of the boolis which they constitute, vihile the minor

groups below orders are treated under sections of these cliapters

with more or less detail.

Mr. Kirby, being an Englishman and a member of the British

Museum staff, it is no more than natural that in his volume he

has given British entomology especial consideration, but in so

doing he has hardly impaired its value for a text-book to the sci-

ence of the entire subject. Indeed, the American entomologist's

library will be lacking a most useful auxiliary to monograpliic

treatises unless possessed of a copy of this manual. Of all the

species making up his seven orders, he states that no less than

12,600 are to be found in Britain, as compared with the 270,000

making up the insect fauna of the world. We see the book's

greatest weakness in his introduction, where not sufEoient atten-

tion has been given to the anatomy of insects, their study from a

general standpoint, their distribution in time, their taxonomy and
similar matters, all of which give the works of Packard such a

peculiar value. Not a single cut illustrates the fourteen pages

devoted to his introduction in a volume of nearly three hundred.

On the other hand, it would be hard to accord too much praise to

the 650 figures contained on 87 plates that embellish the book.

To the general student, as a means of diagnosis of the main
groups, they must prove of the very greatest assistance, portrayed

as they are with marked accuracy, strength, and clearness. For
the purpose mentioned, the Coleoptera are especially good, bold,

and well drawn, though perhaps lacking in that refinement of

detail which lends such beauty to the productions of Riley's pen-

cil. Throughout the pages of Mr. Kirby's work we are pleased

to find that he has not altogether neglected to consider the eco-

nomic importance, or the reverse, of many insects to the agricul-

tm-alist, and to vegetation, forests, and plant-life, generally— a

department now attracting such universal attention in this coun-

try.

Upon the whole, we may say that this handsomely gotten-up

manual presents but little for adverse criticism, when we come to

consider wliat tlie volume aims to give, while it offers a great

deal to commend it, and it is a work that any entomologist in this

country will be proud to see upon the shelves of his library, as it

is one that the student of entomology will be constantly called

upon to consult. R. W SnaFELDT.

Primitive Man in Ohio. Vol. I. By Warren K. Moorehead.
New York, G. P. Putnam's Sons. 246p. 8vo. Illustrated.

The problem. Who were the mound builders? has long been

one which has interested students of the antiquities of the valley

of the Ohio, without much unanimity of conclusion on the part

of those who undertook to answer it. Whoever these ancient

peoples were, Mr. Moorehead and his collaborators in the work
before us have been enabled by a series of admirably conducted

investigations to throw a new light on their arts and institutions.

These collaborators aie Mr. Gerard Fowke, Dr. H. T. Cresson, and

Mr. W. H. Davis; each of whom contributes one or two chapters

to the book, on special fields.

After an opening chapter on palseolithic man, there are descrip-

tions of excavations in various sites, the most celebrated of which

are Fort Ancient, Madisonville, and Hopewell's Tumuli. The
discoveries in the latter were especially rich, and will figure

prominently in the archasological department of the Chicago Ex-
hibition. They are particularly interesting as in-dicative of an

extended use of metals, notably copper.

An examination of the skulls unearthed shows the contemporary
existence of two groups, the one short-headed, the other long-

headed; or, are they simply two cranial forms within the same
population ? This seems quite as likely.

The illustiations in the work are faithfully and well executed

from the objects, and add both to the beauty and utility of the

volume.
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IS THE MAYA HIEROGLY'PHIC WRITING PHONETIC?

BY PROFESSOR CYRUS THOMAS.

I HAD not expected to ask any more space of Science at present

for the further discusfion of this subject. Nevertheless, as the

interpretation of the aboriginal codices and inscriptions is now
the most desirable thing relating to North American archEeology,

a few more pages ma)' perhaps be profitably devoted to the sub-

ject, if confined to an earnest endeavor to arrive at the truth.

I have asserted that I find the Maya hieroglyphics to be in part

phonetic, and that I have ascertained the interpretation of a suffi-

cient number to form a key to the solution of the problem. This

statement I firmly believe I can maintain, and trust I will be able

to do so in the paper I am preparing for publication by the Bureau
of Ethnology. In the meantime I have the kind permission of

the Director, Major Powell, to present through the public press

such samples as may be deemed sufBcient to afford those working
in the same field an opportunity of judging of the correctness of

ray claim. As Dr. Seler has (in Science, Aug. 26) seen fit to

question this claim, some additional evidence is presented in this

paper. I regret to say, however, that his criticisms appear to

have been offered without proper consideration and to be based

to a large extent on assumptions backed by no proofs.

As the attempt to reply to mere assumptions would drift the

controversy into statements of personal opinions, simple refer-

ence to some of these and to some of his mistakes will suffice.

He asserts that the second element of the symbol interpreted

Cutz (his Fig. 19) is not given in my letter-list, when in truth it

is number 24 of that list. Referring to my interpretation by 2-

Yaxkin. of his Fig. 29, he says it "is obviously erroneous," as

'• there does not exist a numeral designation with crosses between

the dots;" when a dot and two crosses with a month symbol
form a date in the bottom line of plate 49 Dresden Codex,— 1 Mac.
His statement that the first glyph shown in my Fig. 2, p. 46, is

the same as that in certain groups he mentions, and as his Figs.

31-33, is incorrect, as he has failed to include the prefix. The
character in his 31 is the same as ray figure, but his 32 and 33 are

different, as here the prefix, whieh is materially different from
the others, forms part of the symbol and gives a different word.

If I am right in my interpretation of this prefix by ha, it is possi-

ble,— although the translation this gives to the combination is not

found in any lexicon I have at hand,—that the signification is

suggested by haoab, "a sword, weapon to wound with, whip,"

—

Henderson (MS. Lexicon in possession of the Bureau of Ethnol-

ogy) adds '-rod.'' This agrees very well with what we see in the

hands of the figiires below, and also with what seems to be the

general tenor of the series.

Dr. Seler is correct in stating that the sign of aspiration (his

Fig. 16) found in Brasseur"s "Landa," is not in the original text;

nevertheless, n e have to thank the Abbe for a happy suggestion.

But his assertion that it is a substitute for the character shown in

his Fig. 17 cannot be accepted, as both (16 and 17b) are found

connected with the same glyph, as in Troano 17 and 16 and in

Dresden 26 and 28. I may add that Dr. Seler has gone farther

than Brasseur, as he has given us in his 17a a character which
appears to he new,— at any rate I have been unable, by a careful

search, to find it in any of the codices. It occurs in the general

form given, but I have failed to find it with the two little in-

terior dots and parallelogram. In a very few instances the par-

allelogram is present, but never the dots,—usually the only mark
in the circle is a short curved hne. These differences are minute

but important. As yet I have been unable to interpret this char-

acter, but think u is- its chief element.

Speaking of the e symbol, he says "it occurs in various com-
pound hieroglyphics " as those shown in his Figs. 36-2S. His
26 (from Troano 31*) he says " refers to the rope trimmed with
thorns (!) that the penitent used to draw through the pierced

tongue." It would seem from this that he has taken the marks
showing the twisted strands for thorns, as there is absolutely

nothing else in the figure which could possibly suggest this idea.

A moment's thought would have reminded him that, if the artist

intended to show thorns, he would have projected them from the

sides as in Charnay's figure to which he refers. The second

part of his Fig. 26 is an e, the whole symbol (our Fig. 10) is

probably correctly rendered by Xel (or Xelem), '
' to part, separate,

cut, divide." The left member of the symbol has x as its

chief phonetic element, but generally, as it seems, with wi as a
subordinate consonant sound. This interpretation agrees much
better with the figures below the text than Dr. Seler's suggestion;

and when we add that the character to the left of it (our Fig. 9) is

to be interpreted Ziim or Zuum, " rope, cord, line " (see the m in

my letter-list), there is perfect agreement between the text so far as

rendered and the figures, and the interpretations are all consistent

with my letter-list. Referring to our Fig. 6, we have the two
chief elements of these symbols combined in the word Xamach^
" a vessel " which is found in more than one place accompanied
by a vessel (see Codex Oortez 27).

It is by no means, as he claims, a " curious coincidence " that

three words, expressing as many different actions, "should aU
contain an e." In fact, each of the three English words Dr.

Seler uses to express the actions referred to— " pierce," " weave,"
"embroider"— contains two e's. This objection on his part is

therefore frivolous.

When he points out with perfect assurance " the prey-gods of

the five regions," the " hunting god," "the dog of heaven that

carries the lightning." and marks as stones what one at a single

glance ought to recognize as the ends of cross-beams, or " weight-

poles" with the wood symbol Che on them, it seems (and I say it

with due regard to courtesy) unprofitable to attempt to foUow
him. To assume that his Fig. 29 is a variant of 30 is certainly

straifiing a point to the utmost tension. Nor is he correct in

stating that 30 is the glyph I interpreted in a former communi-
cation, "moisture"—that character was from the Cortesian Co-

dex, p. 32. True, the parts are similar, but the details and sur-

roundings are different. Vb, as we have not learned the deter-

minatives which indicate the vowel sounds, may be Yeeb •' mois-

ture " (Cortez 32) ; Yib " to liquefy or melt " (as honey, Troano
3*j ; Yib (or Yb), " a bean" or " beans " (his Fig. ;-iO and Dresden

18 and 19); we must therefore decide by the accompanying fig-

ures and details. A more thorough study and comparison uf the

characters will perhaps enable us ultimately to find the deter-

minatives. The little crosses over 29 and 30 may have been placed

there as helps in this respect; of this, however, I am unable to

speak with any confidence, nor do I feel entirely satisfied with

the rendering Yax-kin, although the parts are y and kin, and
Dr. Seler's objection is not tenable.

He speaks of the fourth character of my Fig. 4 as being the

same as a number of other chai-acters he refers to, particularly

the series on Troano 35* and Cortesianus 22. And he says " it is

scarcely probable that in all these cases the reading Xaan should

correspond to the matter expressed." It is apparent from this

that he has overlooked a minute but important particular in that

interpreted by me. which occurs but very few times in the cod-

ices. The little item at the front of the face, which is a very es-

sential portion of the glyph, has not been carefully examined by
him or he would not have fallen into the error of considering
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those mentioned as the same. He had but to look to Fig. 3, same

article, to see a diflEerence, but he seems to have criticised the

article without having thoroughly read it. There are a number

of variations in this little character, whereby different words, as

Xaan, Xan, Xocaan, Xolcin, Xolan, etc., are indicated. See,

for example, Troano 4*c, 5*o, 7*b, 30*c, 31*o, 33*b, 33*c, 14o;

Dresden 4b; all of which differ from one another. I must con-

fess that his eyes are sharper than mine if he can find any figures

in either of the codices representing a god or any one else beating

a drum. This, like other of his assertions in regard to the sig-

nificance of other figures, appears to be " merely hypothetical."

His assertion that Landa's first a is the head of the turtle, I

think correct, as I long ago suggested (6th Rep. Bur. Eth., p.

348). I think he is also correct in assuming, as I had fireviously

done, that his Fig. 6 indicates the Quetzal, and his Fig. 8 the

Moo or large parrot (same report, pp. 355 and 356).

Dr. Seler, in closing his criticisms, expresses the opinion that
'

' it would be far more appropriate to point out the real meaning
as to the matter expressed, of each glyph." How are we to de-

termine this real meaning ? And by what evidence are we to

verify our conclusions ? His efl:orts in this direction appear to be

far from satisfactory and lack that proof which brings convic-

tion— in fact, in most cases are " merely hypothetical."

That the writing is largely phonetic can, I think, be proved

without the interpretation of a single character. First, we have

the statement of the early Spanish writers to this effect, Landa
backing his assertion by an attempt to give the letter elements,

and by a full series of the day and month symbols, which are

verified by the codices. It is not likely that he was wholly in

error in regard to the main fact where so many of the details

have been verified. It appears from a statement by Father

Alonso Ponce, quoted by Dr. Brinton,' that these characters were

actually used by missionaries to impart instruction to the natives.

In fact, the author quoted says " some of our priests understood

and knew how to read them and also to write them." The inter-

nal evidence appears to confirm this view. The evident use of

the same prefixes and suffixes to different characters leads to this

conclusion. The fact that supposed deity symbols are very fre-

quently followed by particular characters which may be supposed

to indicate certain attributes is another evidence on this point.

Other indications of phoneticism are found in the various com-
binations of the different elements ; the use in some places of a

seemingly conventional symbol to indicate an object (for exam-
ple, the head of a figured bird) while in other places a character

bearing no resemblance to the object is used ; the fact that the

terminal elements of the symbols for east and west are alike, and
the final syllables of the words are the same, and also that a like

repetition of elements is found in some of the month and day
symbols where the sound is repeated,— Cib,Caban; Pax, Chi-

clian ; Yaxkin, Yax. Phoneticism appears, also, to be indicated

by the fact that different characters are used to indicate certain

months. Finally, the general character of the writing seems to

forbid the idea that it consists of merely conventional symbols or

that it can be explained on any theory short of a degree of pho-

neticism.

Assuming that it is phonetic, we are justified in making at-

tempts at interpretation, but these to be successful should, 1

think, be based largely on certain considerations which will aid

in obtaining correct solutions. Of course, the chief reliance is on

the fact that the parts give appropriate results in new combina-

tions, but the considerations I mention will furnish some aid in

the work.

First, it is apparent to all careful students of these codices that

they are formed upon a conventional plan. This is found to be,

in general, as follows : What may be called a series or chapter is

preceded by one or more columns of day symbols, over which are

the numerals to be attached to them. From these, running along

to the right, immediately below the text, is a series of black and
red numerals, indicating certain days, as explained in my " Aids

to the Study of the Maya Codices" (6th Ann. Rep. Bur. Eth.,

pp. 275-283). It is apparent from this order, the subdivisions of

the plates, the arrangement of the pictures below the text, and

> Maya Chronicles, p. 68.

the method of grouping the written characters (see ' Study MS.
Tro.," pp. 137-138) that the subject of the text (usually arranged

in groups of four or six compound characters over a pair of num-
erals, one red and one black) refers in some way to the day or

period rej^resented by these numerals. Second, very many of the

pictures show masked individuals who represent certain deitiesor

characters. Even where these pictures refer to the manners,

customs, and industries of the people, the mask is usually worn

by the male. As the forms of these masks are comparatively

limited in number, we soon learn, by the repetition of certain

characters in connection therewith, the symbols which denote

these personages (or deities, if such they be). Third, there is

often a certain parallelism in the groups of a series, which will, in

some cases, enable us to determine the general subject of a series

where but one or two characters can be deciphered. It will also,

in some cases, enable us to decide with every assurance of being

correct what certain characters of the series specifically refer to.

This, as every one can see, is a great help in the attempts to deci-

pher the text. Fourth, the general subject of certain series may

MM ,.-^S?s ^^^^ .£.£_» • * !^g»
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be inferred from the pictures; nevertheless, groat caution is nec-

essary in using this aid, as the Indian method of representing by

figures ideas and actions was far different from that which would

be adopted at the present day. The interpretation of a single

character of a series will sometimes cast to the winds the conclu-

sion we had reached in regard to the subject referred to. Fifth,

the postures and clothing of the human figures represented and

other details make it evident that the people were Indians in the

full acceptation of that term; a fact which should lead us to the

conclusion that the purport of the text is of that grade of thought

and expression characteristic of the Indian culture-status. Sixth,

the natural history and physical conditions and characteristics of

the peninsula of Yucatan must be borne in mind; and, lastly, the

historical evidence must be referred to, especially Landa's "Re-
lacion."

To illustrate the aid afforded by the first of the foregoing items,

and at the same time give interpretations of some characters ref-

erence is made to Fig. 1, which is the lower half of PI. 55 of the

Dresden Codex^. For the benefit of readers not familiar with the

codices, we may state that the two upper transverse lines are

glyphs forming the text; the four lines next below, of black dots

- A copy of the full plate is given on page 310 of the 6th Am. Kep. Bur. Eth.
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and short lines, are numerals; the next three lines are day char-

acters with accompanying red numerals; and the two lower lines

are numerals (the outline or hollow numerals are red in the origi-

nal). Taking the series by columns, we observe that each pair of

glyphs, reading downwards, has its own series of numerals and

day symbols. Hence we conclude that each pair forms a sentence,

and that here the reading is downward or by columns.

Taking the left-hand column, we interpret it as follows, beginning

with the character at the top: Kilchalac, " Malignant ulcer, sore, or

wound." The next character below, Bancimil, "Pest, mortality,

fatal epidemic." Before proceeding, it is necessary to remark
that the first character as given in the figure is slightly erroneous.

The little circle over the hatched portion has, in the original, the

little parallelogram and two dots characteristic of the I (see Sci-

ence, July 33, 1893, p. 44, Fig. 1, No. 13c). Continuing down-
wards we have next one dot = 1, then four dots = 4, theu a short

line and four dots = 9, then a short line and three dots = 8.

Next is ISCib, then ICaban, then 2Ezanah, three days with their

accompanying numbers. Lastly, below these we have the red

numeral, 8, and black numeral, 17, denoting 8 months and 17

days, the period which intervenes between two columns. It is

only necessary to say here that the black numerals immediately

below the text in this column denote 24 years, 9 months, and 8

days (see explanation in " Aids to the Study of the Maya Codices,"

6th Ann. Rep. Bur. Eth.).

As this series, which runs through several plates, is divided,

with few exceptions, into periods of 8 months and 17 days, it is

reasonable to assume, if the text bears any relation thereto, that

the portion of the text in a given column refers to something oc-

curring in the period of 8 months and 17 days denoted by the

lower numeral symbols. This gives us a clue to the signification

of the two written characters at the top, which, taken in connec-

tion with what follows below, may be read " At this time occurred

the deadly ulcer pest."

Verj' often, in addition to the general aids above mentioned,

we find special aids relating to particular cases. This is true in

this instance. We observe to the left of the face of the second

character-, a small corkscrew figure which, according to oui- in-

terpretation, must have & as its chief phonetic element. If we
look below in the same column at the symbols for Oib and Cuban,
we see the same corkscrew figure in each, and find b as a phonetic

element of each.

Turning next to the third column from the left of our figure,

we observe that the upper character is the secondM symbol of our

letter-list (Science, July 33) and that immediately below it are

five dots. As Ho is the Maya word for " five,"' we may translate

the whole symbol by Homah, "To submerge, overwhelm, beat

down and destroy dwellings and other things, and to unroof

houses." The second character is slightly incorrect in the figure,

as it tacks a slender x-shaped figure in the right portion of the

glyph ; and the little figure in front of the eye of the animal-head

should represent a rod passing through a little circle. This char-

acter we render by the Maya word Chaac or Chac because the

head is like that of the Chac figure as shown in theTroano Codex.

C/taac or Cftac signifies "The tempest or tornado." Connected
with the time symbols below, the interpretation will be, "At this

time, or during this period, occurred a tempest which unroofed

houses and destroyed dwellings." The little character in front of

the eye of the second character is the lightning symbol,— the

proof, however, of this must be omitted as it cannot be given

without the introduction of several figures.

The two characters at the top of the seventh or next to the

right-hand column, we translate as follows: Bulzah, "To inun-

date or be inundated." Tamculul, "Deep, profound." That is

to say, "At this time the land was inundated to a great depth."

The upper part of No. 3 is imperfect in our figure in not having

a slight opening at the right end.

This hunting out of the lexicons Maya words to suit characters

is of course mere childish play unless based upon a legitimate and

scientific process.

First, from the second element in the symbols for the east and

west cardinal points and of the month Yaxkin I obtain the hiero-

glygh for Kin or Ei' . This forms the first part of the character

I have translated above— Kilchalac— and gives us the ki or

Ml ; the little circle above (corrected as suggested) is Landa's I ;

in the hatched portion of the right character I find the ch which
is seen in the symbols for chiechan and Pax, in one as ch (soft)

and in the other as a; (sh). Thus we have kil, ch', V. Of the

next character translated we find the h in the corkscrew figure in

front of the face,— as seen in Cib and Caban. The ciynil symbol
is seen in the face character. The signification of the chaac
symbol is determinable independently of its phoneticism. It is

found in Dres. 71c, 730, and 73p, where its relation to the tempest
is evident. The Ho in Homah has not been verified, the dots

may be, and I am inclined to believe are, used as a determina-

tive or simply to indicate the aspirate; I can only assert positively

that it is soine word relating to the effect of the tempest, the prin-

cipal phonetic element of which is m, and that the five dots

below give better results as h than with any other phonetic ele-

ment.

As the crucial test of attempts to decipher is that the characters

shall give like results in new combinations, I present some
specimens to show that my interpretations hold good in what
seems to be a sufficient number of cases to justify or at least

to furnish some basis for the claim made. The incompleteness of

our lexicons and the probability that the language in which the

codices are written is archaic must be borne in mind. It is, there-

fore, more than likely that very many cases will occur where,

although we may know the chief phonetic element of each part

of a compound character, we cannot interpret the whole. This

will undoubtedly be true unless there are indications of the minor

elements which have not as yet been discovered.

Let us take, for example, the m of my letter-list— shown here

in Fig. 3. It is the same as the symbol of the day, Ymix, in

which we find m a leading phonetic element. Fig. 3 (Dres. 50")'

is the symbol for the month Mac. It is possible and even proba-

ble that this symbol, which here varies slightly from the conven-

tional form, should be rendered Camach or Camaach, signifying

"the jaws," as this appears to be the true name of the month. I

was at first inclined to believe that Landa's character for this

month was but a conventional symbol probably intended to repre-

sent the mouth, but am now convinced that it is phonetic.

I have asserted in a previous communication that Landa's

symbol for ma is correct, but I should have said that it will be

correct if the strokes indicating the m are inserted in the little

circles at the ends. In our Fig. 0, taken from the lower end of

the line in Dres. 69, we see possibly the original from which this

author's symbol for the month Mac was taken, as it is used at

this point to indicate the month. Here we see these strokes very

distinctly, and in the ends of the lower character the little paral-

lelograms indicating the a, hence we render the symbol by Maach,

an abbreviation of Camaach, as given by Perez. Is there not in

this fact a very strong indication, if not positive proof, of pho-

neticism ?

The compound character shown in Fig. 4 is found in Tro.

9*15 and 10*=. It occurs in the latter twice, the parts, however,

reversed in the parallel groups (as unfortunately in our figure),

while in that of 9*b one part is placed above another. These

variations do not necessarily indicate a difference in the phonetic

value. Omitting the prefix U, this may be rendered Makcab, " To
eat honey without chewing (that is, by sucking) ; to break into a
bee-hive and steal the honey." As the parts Cab and Mak have

the same signification when separate, the reversal of the parts of

the symbol does not change the signification. By turning to the

plates of the Tro. codex on which the symbols are found, the ap-

propriateness of this rendering will be at once apparent. There

we see the twisted red symbols denoting the fire, kindled beneath

the bee-houses or hives, by which to smoke out the busy little

workers. At least it is thus I interpret these figures.

Fig. 6 (Cort. 37a, Tro. 14b and «, etc. ) : Xamach, '
' A vessel, a

large earthen pot." It is also applied to the olay vessel in which

tortillas were cooked. After the introduction of metallic vessels

The abbreviations, Dre3. for Dresden Codex, Tro. for Troano Codex, and
Cort. for Cortesiau Codex, are used iu the remainder of the article. The let-

ters, a, b, c, and d, followlu; the pages indicate the tranverse divisions begin-
ning with a lor the upper one.
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by Europeans, it was applied to an iron plate used to bake bread

upon (Henderson). In the codices it appears to have been used

chiefly as the name of a jar and of vessels in which meat was
cooked ; see, for example, Cort. 27* where there are four symbols
and four vessels, and a cardinal point symbol to each, probably

indicating the relative positions in which they were to be placed.

On Tro. 15° we find the same symbol occurring in five parallel

groups, four of them, with a cardinal point symbol accompanying
each. The middle one may be interpreted with a strong proba-

bility of being correct; xaman xamach, theeth — 9— ; "In the

vessel toward the north the haunch or quarters — ?—." The
fourth character, indicated by the interrogation point, I am unable
to interpret.

Fig. 7. Tro. 17*c. Chim {Chimil), "A bag, sack, a kind of

net." The object referred to is seen in the figure below the text,

where it forms the net-like covering of the image-head in the

vessel. The symbol in the same group— our Fig, 8— which is

a derivative of Kal, " to imprison, inclose, shut in,'' also corres-

ponds with what is seen in the 6gure.

Fis. 9. Tro. 31*b. Ziiin or ZuuTn, "rope, cord, line," and Fig.

10, same group, Xel or Xelem, " to part, separate, cut, divide,"

have been referred to above.

lay a beam across a place, to traverse." Reference to the plate

indicated will make apparent the appropriateness of this interpre-

tation. In this symbol the m character is abbreviated to the upper
or dot-surrounded portion alone.

As our Fig. 8 without the suffix is the well-known symbol for

30, which in Maya is Kal, we have two places in which the pho-
netic equivalent applies. The signification " to imprison or shut
in '' is also appropriate in Fig. 4 of my communication in Science,

July 23, which gives us a third combination.
Now let us take the b character as given in my letter-list. It

is given by Landa as his second b substantially as found in the
codices ; also in his symbols for the months Pop and Kayab as re-

peated in Dres. 46^ and 48c. The following examples of its use
in the codices are given with interpretations which I believe to

be substantially correct. As those who are interested in the sub-
ject can make the comparisons and judge of the appropriateness

of the renderings without explanations, I will make my comments
brief.

Fig. 14. Tro. 12*i>. Omitting the prefix Ca, I interpret Bon
(Bonah), "to paint, dye, tinge, stain." Using the Ca, which has
numerous significations, and the chiracter which follows, shown
in our Fig. 15, which we render Xelche, " groove or crack in the

Fig. 11. Dres. W*) and c and 46''. Maax, "monkey, ape, imi-

tator." The two dotted lines which fall in this symbol from the
m character, I take to be indications of the double a and not of

the X. The face, I think, is a mere conventional symbol. The
personage with which this symbol appears to be connected is dis-

tinct from the dark figure which I have in a former publication

assumed to be Ekchuah, the god of merchants, which is accepted
J»y Rosny and Dr. Schellhas.^

Fig. 13. Cort. lib. Hahaymuc, " To bury or inter super-
ficially; " also " A stab or thrust given obliquely." The first defi-

nition applies very well to the act of planting corn shown in the
figure below. The second agrees equally well with the idea of
dibWing holes into the ground with the curved stick which the
planter holds in his hand. Attention is also called to the fact

that the sign of aspiration is duplicated in the symbol and the h
is repeated in the word. The parallel passage in Tro. Sib (left

group) appears to have the signification of the second of the above
renderings, though different symbols. We may remark in passing
that this parallelism in passages and many other things show that
the Cortesianus is not a part of the Troano, but a distinct codex,
notwithstanding the divided "title-page."

Fig. 13. Cort. 20b. Hamah, " To make a breach in a ram-
part; to break down or break open; " or Semeh (from Hein), " To

' Brasseur, under Akab-Max, speaks of a phantom or hobgoblin of this
name which he says signifies the -'Great Monkey of the night."

wood," we obtain the following: " Paint twice the grooves in the

wood," or " the two grooves."

Fig. 16. Tro. 31<J: Bulahaan or some derivative of Bui, Buldh,

"To submerge, overwhelm with water." The character found
immediately below, shown in Fig. 17, may be rendered by Ban
(Banah), "To demolish, throw down, level with the ground."

As the loDg-nosed god (Tlaloc?) is seen below overturning a jar

of water on the sprouting corn, the appropriateness of the render-

ing is apparent.

Fig. 18 (a and b). Tro. 3*b. These two characters we translate

Yib-ii-cab, " To liquefy, melt, dissolve the honey."

Fig. 19 (a-e). Tro. 35o. The characters a, b, c, d, e, which
' form one group, may be rendered with a probability of being cor-

rect,— following the order of the letters,— Kitch bikyah hah— 9—
ma-laah, " The vulture moves from one side to the other with a

tremulous motion in a wonderful manner— ?— without repeated

buffetings." The first character of the group is not included, as

it is well nigh obliterated; a is a conventional symbol, and I am
unable to suggest the interpretation of d.

As our paper is necessarily limited, the above must sufSce at

present as examples of tracing the combinations of a single char-

acter. That those mentioned appear in numerous compound
symbols which we are, as yet, unable to decipher, will be admitted

;

but this was to be expected, and must continue to be true until

more complete lexicons of the language are obtained, or until some
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one as familiar with it as with his native tongue takes hold of the

work.

We will now call attention to some characters, the interpreta-

tion of which seems to give us a proper clue to the signification of

the subjoined figures, sometimes very different, however, from
the conclusion likely to be reached from a study of the figures

(pictures) alone.

Let us take the leading symbol in the " baptismal " scene shown
in Tro. 30*c, There are in this series four groups, each assigned

to one of the cardinal points; this symbol, which is our fig 30, is

found in each, hence must indicate some act, thought, or thing

applicable to each of the figures below, which represent women
apparently sprinkling children. We observe that the upper char-

acter of the symbol is the same as that of our Fig. 21, the symbol
for Chikin, " west; " that the one below it is Landa's H, and that

to the right his i. Putting these together we have Chicha (or

Chich-atah)— i, or ich ; "To rinse, cleanse, or wash with water,

the child," or " the face." ' A very simple and ordinary operation,

but. like everything else which the priests could bring under
control, was to be attended with certain religious or superstitious

observances. Possibly this may refer to something of a more
public character than the cleansing of children in the household.

In the middle divisions of Plates 34 and 25 Cortesianus, we see

what we take to be a series of enclosed graves or sepulchres, the

inclosure or vault being of wood fastened by thongs or withes.

The dead are seen within, but on top of each a person stooping

or lying down. What does this signify ? Judging from the

figures alone, several different and apparently equally applicable

answers might be given. Referring to the text above (Plate 25),

we observe the characters shown in our Figs. 33 and 33. The
first (Fig. 23) we translate by Paa-laahal from Pablaahal, "To rip

open, unseam; to cut, break or burst open." The second (Fig. 33)

by U-Paa Cimilhi, " the enclosures of the dead." The article

borne by the middle figure, Plate 35, appears to be the same as

those in the hands of the individuals Tro. 33*", where they ap-

pear to be used in severing the trunks of trees. Although odd-

shaped implements to be used for this purpose, I have supposed

them to be what may be termed saws, fitted with flint teeth.

At any rate, they are used in some way in working in wood.

Fig. 34, from same series, is probably a derivative of Paaxal, "To
-demolish, etc."

In Dres. 1« the figure shows two individuals drawing a seine

in which is a single fish, over which is the character shown in

our Fig, 35, here turned on its side as in the original. This con-

tains the same elements as No. 3, Fig. 2, Science, July 33. trans-

lated CWz, "the turkey," but here they are reversed. Turning
to Perez's lexicon, we find that Tzac is a little fish so named;
Brasseur says a little fish resembling a sardine which inhabits the

aenotes.

As the symbol ior Xaman, "north," Fig. 26 contains the char-

acters for ma and y according to my theory, and lacks the x sym-
bol, the question arises. How is this to be explained ? That some
of the day and month symbols, if phonetic, are abbreviated will

become evident to anyone who will carefully study them. That the

symbol for Nohol, "South," if phonetic, is also abbreviated must be

admitted. The same is true of that for north. Turning to Tro.
30b, we find the symbol shown in our Fig. 27, which is here used
for North. In each wing of the upper character we see the hatch-

ing indicating a;'a; ; the middle one ma, and in the lower one the

y\ Supplying the subordinate elements we have xax-ma-yaam,
"the side without an opening" or "door." As Nohol signifies

" the great door," this contrast is consistent and gives us a Maya
name for north, and does away with the necessity, as Charencey
supposes, of resorting to a foreign language for the word.''

NOTES AND NEWS.

At last there seems to be an awakening among Americans as

to the food they eat, if we may judge from the interest taken in

the food exhibitions which have been held of late years. A most

* Perez limits the significatioo of this word chiefly to rinsing the mouth.
l)ut Brasseur gives it a more general meaning.

2 Aotes. Soc. Philol., Tom. 20, p. 1S7.

attractive exhibition of this kind has been opened at the Madison
Square Garden in this city, and has combined with it a series of

lectures, by MissParloa, on cooking. The exhibition ranges from
a dairy— cows and all — to the toothsome buckwheat cakes.

One thing brought out clearly is the simplification of housekeep-

ing brought about by the use of the partially prepared viands

now in the market. But we would suggest that substitutes,

occasionally shown, can never take the place of the real

articles.

— A European correspondent informs us that a Russian expe-

dition is now in north-east Siberia for the purpose of bringing

back a mammoth which has been discovered there frozen in a

perfect condition. The writer adds that he has strong hopes the

naturalist in charge of the expedition may discover the eggs of

Ross's Rosy Gull {Rhodostethia rosea), as yet unknown to oOlo-

gists.

— The Bausch & Lomb Optical Co., Rochester, N. Y., recently

issued the thirteenth edition of their " Illustrated Catalogue of

Microscopes, Objectives, and Accessories." This firm has now
made and sold ten thousand microscopes, not including thousands

of dissecting microscopes, which means that their instruments are

in very wide use in this country, and the firm takes pleasure in

stating that a European demand is now growing, showing an ap-

preciation of their work abroad. By contract with the well-known

maker, Carl Zeiss of Jena, the Bausch & Lomb Optical Company
are made the sole manufacturers, under the patents, of the Zeiss

photographic lenses.

— The School of Political Science of the Brooklyn Institute of

Arts and Sciences, for which provision has been made by the De-

partment of Political Science of the Institute, and some account

of which was published in Science for May 20, will be formally

opened with a public meeting at Association Hall, on Monday
evening Oct. 10. Mr. John A. Taylor, president of the depart-

ment, and other well-known citizens of Brooklyn, who are inter-

ested in the movement, will address the meeting. At the same
time the courses of study established by the committee on the

school will be announced and described. The committee on the

School of Political Science comprises some of the most successful

business men in the city, as well as distinguished representatives

of the professions and of the prominent educational institutions

of Brooklyn, between which and the institute a cordial under-

standing and co-operation exist. The committee have taken

great care in the selection of instructors for the school and the

arrangement of the courses of study, and are well satisfied with the

results thus far attained. The faculty of the school, so far as

selected, consists of Charles H. J. Douglas, Professor of Political

Economy, and Lewis G. Janes, Professor of Civil Government.

Dr. Janes is well and favorably known in Brooklyn as the presi-

nent for several years past of that very successful organizai ion,

the Brooklyn Ethical Association. He brings to his work in the

school maturity, enthusiasm, and thorough scholarship, and will

make his courses in civil government both popular and instructive.

Professor Douglas, who has been secretary of the Department of

Political Science since the resignation of Professor Frank ,1. Good-

now of Columbia College from that position two years ago, will

have charge of the classes in political economy. He is a graduate

of Brown University, and has studied at Yale, Johns Hopkins,

Michigan, and Columbia, receiving from the last-named institu-

tion the degree of Doctor of Philosophy, and an appointment as

Seligman Fellosv in political science. It is expected that Ur.

Douglas's work at the institute wQI be as successful and popular

as it has been at the Brooklyn Boys' High School, in which for

several years he has had charge of the work in political science.

The matter of raising a permanent fund for the School of Politi-

cal Science is one that should appeal strongly to those pos-essed

of means and interested in the education of our youth in the du-

ties of citizenship. A guaranty fund has been raised, sufficient

to insure the support of the school irrespective of the size of

classes for the first year; but a permanent endowment of §50,000

or $100 000 is needed to put the school in the best possible condi-

tion to do the work proposed by its projectors.
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ANTARCTIC EXPLORATION.

BY HUGH ROBERT MILL, LIBRARIAN, ROYAL GEOGRAPHICAL SOOIEXY.

Considerable interest has been awakened by the greater part

of the Dundee whaling fleet abandoning the Davis Strait

"fishing" and taking their departure for the Antarctic seas.

The venture is a purely commercial one, and has been in con-

templation for some time, as the northern whaling has in recent

years become almost unremunerative. Shortly before the vessels

sailed it became known that they might possibly afford some
facilities for scientific work, and the Royal Geographical Society

(London), the Meteorological Office, and other institutions took

steps to obtain successful observations. Additional chronometers

and standard compasses were supplied to all the vessels, together

with a complete set of the best meteorological instruments. The
captains undertook to lay down their track as accurately as pos-

sible, and to fix the position and report upon the appearance of

any land they might sight in the far south ; also to observe the

variation of the magnetic needle as frequently and carefully as

they could. It is not likely that startling geographical discoveries

will be made, although perhaps the coast of Graham's Land may
be followed farther south and more accurately mapped. Every-
thing in this department must depend on the discretion of the

captains and the caprice of the whales. The vessels will not try

to make a high latitude unless it is necessary to do so in order to

get a cargo, but the captains will not hesitate to force their way
far into the ice if they find it to be necessary, and from their

long Arctic experience in ice-navigation it is safe to say that
nothing less than an impenetrable barrier will stop them.

It is unnecessary to remind the readers of Science that since

the expeditions of Wilkes and Ross, fifty years ago, no explora-

tions worthy the name have been made in Antarctic seas. The
Challenger, probably the only steamer that has gone so far south,

merely crossed the Antarctic circle, and, being unprotected
against ice, had immediately to return. Recent oceanographical
and meteorological researches have gradually increased the de-

sirability of improved knowledge of high southern latitudes, and
representations have been made on several occasions as to the ad-
visability of a properly equipped scientific expedition being sent

out by the British Government. While this desirable expedition
is deferred, the necessarily fragmentary results of trading voy-
ages may afford most valuable hints,

The four Dundee ships, which sailed on September 6, 7, and 8,

are barque-rigged wooden vessels fully protected for ice-work and
provided with auxiliary steam. Their tonnage is about 400, but
on account of the enormous thickness of their timbers the size

externally is nearly that of 600-ton ships. Three of the vessels,

the "Balaena,'' Captain Fairweather; the "Active," Captain

Robertson; and the "Diana," Captain Davidson, carry surgeons
who were specially selected on account of their scientific tastes

and their willingness to utilize all opportunities to the full. Mr.
W. S. Bruce, the surgeon of the " Balaena" has a very complete
equipment of apparatus for sea-temperature work and for bio-

logical collecting. He is accompanied by an Edinburgh artist,.

Mr. W. G. Burn Murdoch, who goes specially with the object of

sketching the scenery of the southern ice. Dr. Donald on the
" Active," and Mr. Campbell on the " Diana '' are also equipped
with appliances for collecting. Each of the ships carries a pho-

tographic apparatus.

The scientiiic results expected on the return of the whalers six

or seven months hence are as follows: Full meteorological logs

with records of surface sea temperatures and densities, and of

temperatures at a few points down to the depth of 150 fathoms;
deeper observations would be impracticable without hampering
the real business of the cruise. A large collection of small sur-

face organisms will be secured by tow-nets, a mode of collecting

for which there will be unlimited opportunities as the vessels

slowly follow their boats when engaged in whaling. No dredg-
ing can be attempted in deep water, but it is possible that there

may be some shore-collecting in southern lands not previously

visited. Observations on ocean-currents will be made by the

captains in the ordinary course of navigation, but floats will also

be launched in high southern latitudes, the recovery of which
will be looked for with interest. Special attention will be directed

to all phenomena connected with sea-ice, and, in case of any mud
or stones being observed embedded in icebergs, au effort will b&
made to secure specimens in order to get some idea of the geology

of the land hidden under the southern ice-cap. A large and rep-

resentative selection of birds will almost certainly be secured, and
some problems as to migration may be elucidated. Samples of
sea-water from various depths will be brought back for careful

analysis.

From a scientific point of view the expedition will be the more
successful the worse it is commercially; for, if whales are not
found on the margin of the ice, a very high latitude may be

reached during' the search for them. In any case the barometric

readings are bound to be of the greatest interest, as they will-

throw light on the remarkable area of permanent low pressure

which surrounds the South Pole. And it is impossible that the

observations of so many higUy trained sailors and enthusiastic

naturalists can be barren of results in many departments.

THE ABORIGINAL USE OF BONE IN VERMONT.

BY Q. H. PERKINS, UNIVERSITY OP VERMONT.

Objects wrought from bone appear to be quite uncommon
throughout the country, unless it be in the neighborhood of shell-

heaps. Certainly in the Cbamplain Valley they are the rarest of

archaeological finds, and until within a few years none had been
found, so far as is known to the writer. At Plattsburgh, on the-

New York side of the lake, a few pointed implements and barbed

spear-points have been found, and are in the fine local collection

made by Dr. D. S. Kellogg of that place ; but until very recently

none had been found on the Vermont side, and they are still ex-

ceedingly rare, although, in all, many hundreds of stone imple-

ments and ornaments, some of them of very fine workmanship,
have been discovered, as well as many fragments of decorated

earthenware and a few implements of copper and ornaments of

shell.

For many purposes, as awls and the like, bone would seem
better suited than stone and much more easily worked ; and it is

hardly conceivable that bone was not used more commonly than

is indicated by our collections. And yet, making all possible al-

lowance for the perishability of bone, we cannot supjaose that

objects made of this material were ever very abundant; for the
other specimens found in some of our localities are not very

ancient; and, in more than one instance, entire bones have been^

found in fair- preservation, and there is no reason to think that if

bone objects had ever been associated with those of stone they
would not now be found with them.



October 7, 1892,] SCIENCE. 203

We must then conclude that, for reasons sufficient to them-
selves, the former occupants of the Champlain Valley did not

fashion many of their implements or ornaments from the bones

of the animals which they captured, although we must admit

that the few specimens found do not fairly represent the entire

stock of such objects which were made and used.

After collecting in this region for more than fifteen years with-

out seeing a single specimen of worked bone, the first one made
its appearance near an old village-site, while I was digging out

some bits of pottery from beneath a pine stump. It was only a

tine of a deer's antler, the surface of which had been smoothed,

and a rudely cut groove was about the large end, as if to enable

the owner to fasten a cord for suspending the object as an

Fig, 1.

ornament. So little- wrought a specimen would attract little

attention usually, but it was taken associated with stone

implements, from beneath a pine stump, and was our first of

its kind, and therefore possessed especial value. It is

white and somewhat chalky in appearance ; but I do not

suppose it to be necessarily of great age, though not very recent.

This specimen is about four inches long and three-fourths of an
inch in diameter at the larger end. A second and shorter tine

was recently found in another locality. The point of this is

smoothed, and it may have been used in the decoration of the

pottery which was so commonly used, and which was most fre-

quently ornamented with lines, grooves, and the like, made by a

more or less blunt point drawn across the unbaked surface of the

jars. The most perfectly made and finished point found in Ver-

mont is shown full-size in Fig. 1. It is made from a fragment of

a tibia, or some other round bone, and nearly the whole surface.

except the groove of the medullary canal, is well smoothed, and
the pointed end is exceedingly well finished. This specimen was
found not far from Burlington, and with it were fragments of

bones, a canine of a bear, as well as stone implements. From
the simple unornamented objects, such as those just mentioned,
to such as that shown in Fig. 3. is a long step, but we have noth-

ing intermediate. The specimen shown in Fig. 2 is, as the figure

shows, bi-oken along the upper and lower edge. Whether it

originally was made from an entire section of a round bone, or

was merely a fragment as we have it, is not readily determined.
If fractured since it was ornamented, the breaking is not recent.

It may have been a whistle, or tube for some other use.

As to the decoration, a glance at the figure will give a better

idea of that than any description. The lines are sharply incised

and quite regular, although the tool by which Ihey were made

now and then went a little astray, and the whole efi'ect is very
neat. The ends are smooth and somewhat bevelled or rounded.
The length of this specimen is a little less than three and a half

inches, and the greatest width three-fourths of an inch. It was
found near Swanton, not far from the Canada border.

Another, and, if genuine Indian work, very interesting speci-

men is a mask made from a piece of a femur or some thick bone.
The face is boldly and not unskilfully carved, the features all

of them being strongly marked. It was found buried in the
earth, not far from the specimen figured above, near Canada, and
may quite possibly be the work of a passing hunter or soldier;

and it is also, and perhaps equally, possible that it was carved by
one of the St. Francis Indians, who formerly roamed about the

region where it was found. It is apparently not very ancient.

The face is oval, an inch and three-eighths long, and one and one-
eighth wide, and, including the rather prominent nose, five-eighths

of an inch thick.

The list here given is certainly very meagre, but it includes all

kinds that have been found, and its brevity simply emphasizes
the rarity of such objects in Vermont.

ON THE INTROSPECTIVE STUDY OF FEELING.

BY HIRAM M. STANLEY, LAKE FOREST UNIVERSITY, ILL.

Of all the sciences psychology is, perhaps, the most imperfect.

If a science is a body of knowledge obtained by special research

and accepted by the general consensus of specialists, then psy-

chology is so defective as to scarcely merit the name of science.

This want of consensus is everywhere apparent and must especially

impress any one who compares the lack of harmony in manuals
of psychology with the practical unanimity in manuals
of botany, geology, physics, and other sciences. Even in the

most fundamental points there is no agreement, as will be evident

in a most summary statement.

It is now something more than a century since the general di-

vision of psychic phenomena into intellect, feeling, and will, first

came into repute, but still some psychologists of note do not agree

to this fundamental classification, but would unite feeling and
will in a single order. As to the subdivisions of feeling and will

we are confessedly wholly at sea. In intellect it is only on the

lower side, sensation and perception, that anything of great sci-

entific value has been accomplished ; and even now it cannot be

said that the classes of sensation have been marked off with per-

fect certainty. In the higher range of intellect psychology can do
scarcely more than accept some ready-made divisions from com-
mon observation and logic. And if so little has been settled in

the comparatively simple work of a descriptive classification of

the facts of mind we may be assured that still less has been accom-
plished toward a scientific consensus for the laws of mind.
Weber's law alone seems to sland on any secure basis of experi-

ment, but its range and meaning are still far from being deter-

mined. Even the laws of the association of ideas are still the

subjects of endless controversy. Also in method there is mani-

festly the greatest disagreement. The physiological and intro-

spective schools each magnify their own methods sometimes so

far as to discredit all others. Physiological method has won for

itself a certain standing, indeed, but just what are its limitatioBS

is still far from being settled.

But the grievous lack of generally accepted results is most ap-

parent in the domain of feeling. The discussion of feeling in

most manuals is very meagre and unsatisfactory. Professor

James's recent treatise, for instance, gives some sOO pages to the

Intellect, and about 100 pages each to Feeling and Will. There

is little thorough analysis and no perfected inductive classification.

We often, indeed, find essays of literary value which appeal to

the authority of literature. But to refer to Shakespeare or Goethe

as psychological authorities or in illustration or proof of psycho-

logical laws is generally a doubtful procedure. The literary and
artistic treatment of human nature is quite distinct from the sci-

entific, and literature and art cannot be said to be of much more
value for psychology than for physics, chemistry, or biology.

To appeal t'l the Bible or Shakespeare in matters psychological.
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is usually as misleading as to consult them for light on geology

or botany. Even the fuller treatises on the subject of feeling

rarely reach beyond literary method and common observation,

being for the most part a collection and arrangement of the re-

sults of common sense, accepting common definitions, terms, and

classifications. Now, science is always more than common sense

and common perception, it is uncommon sense; it is an insight

and a prolonged special investigation which penetrates beneath the

surface of things and shows them in those inner and deeper relations

which are entirely hid from general observation. Common views

in psychology are likely to be as untrustworthy as in physics or

astronomy, or any other department. Science must, indeed,

start with common sense but it does not deserve the name of sci-

ence till it gets beyond it.

Again, the subject of pleasure, pain, and emotion, is usually

discussed with considerable ethical or philosophical bias. The
whole subject of feeling has been so naturally associated with

ethics and philosophy from the earliest period of Greek thought that

a purely colorless scientific treatment is quite difficult. Further-

more, feeling has been too often discussed from an a priori point

of view, as iu the rigid following out of the Herbartian theory of

feeling as connected with hindrance or furtherance of representa-

tion. StUl further, the physical side of emotion has been so em-
phasized by the physiological school as to distract attention from
purely psychological investigation. How far this may lead is

seen in Professor James's theory of emotion which makes it the

reflex of the so-called expression.

It is obvious, then, on the most cursory review that very little

has bpen accomplished in the pure psychology of feeling. Here
is a region almost unexplored, and which, by reason of the

-plusiveness and obscurity of the phenomena has seemed to some
quite unexplorable. Dr. Nahlowsky truly remarks, that feeling

is a "strange mysterious world, and the entrance to it is dark as

to Hades of old." Is there any way out of this darkness and con-

fusion ? If the study of feeling is to become scientific and give

assured results, we must, I think, assume that all feeling is a
biological function governed by the general laws of life and sub-

ject in origin and development to the law of struggle for exist-

ence. Assuming this strictly scientific point of view we have to

point out some difficulties in the way of the introspective psy-

chology of feeling as compared with other departments of bio-

logical science.

We trace directly and with comparative ease any physical organ
and function from its simplest to its most complex form; for

example, in the circulation of the blood there is clearly observable

a connected series from the most elementary to the most special-

ized heart as developed through the principle of serviceability.

In some cases, as in the orohippus, a form in the evolution of the

horse, we are able to predict an intermediate organism. Psy-
chology is still far from this deductive stage; we have no analo-

gous series of psychic forms, much less are able to supply, a
priori, the gaps in a series. The reason for this is mainly the

Inevitable automorphism of psychological method. In biology

we are not driven to understand life solely tlirough analogy with

our own life, but in psychology mind in general must be inter-

preted through t;he self-observation of the human mind. In
biology we see without effort facts and forms of life most diverse

from our own ; the most strange and primitive types are as readily

discernible as the mast familiar and advanced, the most simple
as the most complex. We study a fish just as readily as a human
body, but the fish's mind— if it has any — seems beyond our
ken, at least is not susceptible of direct study, but a matter for

•doubtful inference and speculation. Whether a given action

does or does not indicate consciousness, and what kind of con-

sciousness, this is most difficult to determine. Thus we have the

most various interpretations, some, as Clifford, even going so far

as to make psychic phenomena universal in matter, others, on the

other hand, as Descartes, limiting them to man alone.

The difficulty of this subjective method, this reflex investiga-

tion, is almost insurmountable. Consciousness must act as both
revealer and revealed, must be a light which enlightens itself. A
fact of consciousness to be known must not simply exist like a

physical fact or object, as a piece of stone, but it must be such

that the observing consciousness realizes or re-enacts it. To
know the fact we must have the fact, we must he what we know.
Mind is pure activity, we do not see an organ and ask what it is

for, what does it do; but we are immediately conscious of con-

sciousness as activity, and not as an objective organ. We must
here then reverse the general order and know the activity before

we can identify the organ as a physical basis.

By the purely objective vision of the lower sciences we can
easily determine a genetic series of forms most remote from our
own life, but in psychology, mind can be for us only what mind
is in us. The primitive type-: of psychosis are, no doubt, as re-

mote and foreign from our own as is the primitive type of heart

or nervous system from that of man's In the case of heart and
nerve vve can objectively trace with certainty the successive

steps, but in endeavoring to realize hy subjective method the

evolution of mind we are involved in great doubt and perplexity.

How can we understand an insect's feelings ? How can we ap-

preciate minds which are without apprehension of object, though
there is reason to believe such minis exist ? Only to a very lim-

ited extent can a trained and sympathetic mind project itself

back into some of its immediately antecedent stages. Conscious-

ness, because of its self directive and self-reflective power, is the

most elastic of functions, yet it can never attain the power
of realizing all its previous stages. Sometimes, however, the

mind in perfect quiescence tends to relapse into primitive

modes, which may afterward be noted by reflection, but such

occasions are comparatively rare. The subjective method means
a commonalty of experience which is often impossible to attain.

Thus a man may believe there are feelings of maternity ; he has

observed the expression of nursing mothers, and knows in a gen-

eral way that here is a peculiar psych Dsis into which he can never

enter, and which is, therefore, beyond his scientific analysis.

The psychic life of the child is more akin to his than that of the

mother; yet it is only by an incessant cultivation of receptivity

and repression of adult propensities that one can ever attain any
true inkling of infant experience. There is then, I think, a vast

range of psychic lif? which must forever lie wholly hidden from

lis either as infinitely below or infinitely above us; there is also

an immense realm where we can only doubtfully infer the pres-

ence of some form of consciousness without being able to discrimi-

nate its quality, or in exceptional cases to know it very partially;

and there is but a relatively small sphere where scientific results

of any large value may be expected. By reason of its objective

method the realm of physical science is practically illimitable,

but psychic science is by reason of its subjective method kept

forever within narrow boundaries.

We must then take into account the inherent difficulties of the

subjective method as applied to the study of feeling and mind in

general and yet we must recognize its necessity. No amount of

objective physiological research can tell us anything about the

real nature of a feeling, or can discover new feelings. Granting

that neural processes are at the basis of all feelings as of all men-
tal activities, we can infer nothing from the physiological activity

as to the nature of the psychic process. It is only such feelings

and elements as we have already discovered and analyzed by in-

trospection that can be correlated with a physical process. Nor
can we gain much light even if we suppose — which is granting

a good deal in our present state of knowledge — that there exists

a general analogy between nerve growth and activity, and mental

operations. If relating, i.e., cognition, is established on basis of

inter-relation in brain tissue, if every mental connecting means a

connecting of brain fibres, we might, indeed, determine the num-
ber of thoughts but we could not tell what the thoughts were.

So if mental disturbance always means bodily disturbance, we
can stiU tell nothing more about the nature of each emotion than

we knew before. We must first know fear, anger, etc., as ex-

periences in consciousness before we can correlate them with cor-

poreal acts.

Is now this necessarily subjective method peculiarly limited as

to feeling? Can we know feeling directly as psychic act or only

indirectly through accompaniments? Mr. James Ward (vide.

article on Psychology in the Encyclopiedla Britannica, p. 49 cf.

p. 71) remarks that feelings cannot be known as objects of dii-ect
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reflection, we can only know of them by their effects on the
chain of presentation. The reason for this is that feeling is not
presentation, and "what is not presented cannot be repre-
sented." " How can that which was not originally a cognition
become such by being reproduced ?

"

It cannot. But do we need to identify the known with know-
ing, in order that it may be known? Must feeling be made into

a cognition to be cognized ? It is obvious enough that no feeling

can be revived into a re-presentation of itself, but no more can
any cognition or any mental activity. Revival or recurrence of

•comciousness can never constitute consciousness of consciousness
which is an order apart. If cognition is only presentation and
re-presentation of objects, we can never attain any apprehen-
sion of consciousness, any cognition of a cognition or of a feeling

or of a volition, for they are all equally in this sense subjective

acts Re presentation at any degree is never by itself sense of

re-presentation or knowledge of the presentation.

Of course, the doctrine of relativity applies to introspection as

to all cognition, and subject qua subject is as unknowable as ob-

ject qua object. We do not know feeling ra itself, nor anything
•Ise in itself, the subjective like the objective ding an sich is be-

yond our ken. Yet kinds of consciousness are as directly appre-

hended and discriminated as kinds of things,but the knowing is, as

such, distinct from the known even when knowing is known.
Here the act knowing is not the act known and is different in

value. The object known is not, at least from the purely psycho-
logical point of view, ever to be confounded with the knowing,
to be incorporated into cognition by virtue of being cognized.

Feeling, then, seems to be as directly known by introspection and
reflection as any other process. It is not a hypothetical cause
brought in by the intellect to explain certain mental phenomena,
but it is as distinctly and directly apprehended as cognition or

Tolition.

The distinction between having a feeling and knowing a feel-

ing is a very real one, though common phraseology confuses
them. We say of a brave man, he never knew fear; by
which we mean he never feared, never experienced fear, and not
that he was ignorant of fear. Again, in like manner, we say
aometiraes of a very healthy person, he never knew what pain

was, meaning he never felt pain. These expressions convey a
truth in that they emphasize that necessity of experience in the

exercise of the subjective method upon which we have already

commented, but still they obscure a distinction which must be

apparent to scientific analysis. We cannot know feeling except

through realization, yet the knowing is not the i-ealization. Being
aware of the pain and the feeling pain are distinct acts of con-

sciousness. All feeling, pain and pleasure, is direct conscious-

ness, but knowledge of it is reflex, is consciousness of conscious-

ness. The cognition of the pain as an object, a fact of conscious-

ness, is surely a%iistinct act from the pain in consciousness, from
the fact itself. The pain disturbance is one thing and the intro-

spective act by which it is cognized quite another.

These two acts are not always associated though they are com-
monly regarded as inseparable. It is a common postulate that if

jou have a pain you will know it, or notice it. If we feel pained

we will alway.s know it. This seemingly true statement comes
of a confounding of terms. If I have a pain I must, indeed, be

aware of it,know it. in the sense that it must be in consciousness;

but this makes, aware of pain, and knowing pain, such very

general phrases as to equal experience of pain or having pain.

But there is no knowledge in pain itself, nor pain in the knowing
act per se. The knowing the pain must be different from the

pain itself, and is not always a necessary sequent. We may ex-

perience pain without cognizing it as such. When drowsy in bed

I may feel pain of my foot being "asleep," but not know it as a

mental fact. We may believe, indeed, that pain often rises and
subsides in consciousness without our being cognizant of it, but,

of course, in the nature of the case there is no direct proof, for

proof implies cognizance of fact. Pain as mental fact, an object

for consciousness, not an experience in consciousness, is what is

properly meant by knowing pain. Consciousness-of-pain as

knowledge of it is not aUvays involved by pain-inconsciousness

as experience of it. Consciousness of pain by its double njeaning

as cognizance of pain and experience of pain leads easily to ob-

scurity of thought upon this subject. But experience does not,

if we may trust the general law of evolution from simple to com
plex, at the first contain consciousness of experience. This latter

element is but gradually built up into experience, though in the

end they are so permanently united in developed ego life that it

is difBcult to perceive their distinctness and independence.
We conclude then that while not all feelings, that is, pains and

pleasures, are discovered simply by virtue of being acts of con-
sciousness, and that not all consciousness is apperceptive of itself,

yet in general feelings are known as such, and there is nothing
in their nature to make them only indirectly observable by con-

sciousness. The direct subjective method certainly presents great

difficulties especially in evolutionary psychology, but still it must
be accounted the only method for feeling as for all regions of

psychic life.'

REMARKS ON AMERICAN LICHENOLOGY. —II.

BY W. W. CALKINS.

In the Lichens the geographical distribution of species is quite

as interesting as in phaenogamia. I shall in this paper confine

myself to observations and collections made in the subtropical
section of our country. The tracing of species to their native

habitats, and thence following them over often wide areas of dis-

persion until arrested in their progress by conditions unsuitable

to their growth, is an important work for the botanist and for

science. Florida— more especially its southern extremity — offers

an attractive field and unusual advantages. One may draw a line

east and west across the State in about latitude 25°, and below
this will be found new conditions of soil, climate, and produc-

tions. A new and peculiar flora exuberant in growth will come
into view. With both shores laved by the warm waters of the Gulf

Stream, that "river in the ocean," also the Bahamas and Cuba
less than one hundred miles distant, the reasons for the similarity

of life to that of the Antillean system are plain. One has only to

wander along these sunny shores and gather by bushels the proofs

of what I say in such species as Guilandma, Bondue, Mucuna,
Urens. etc., that have been brought by the sea from other climes.

Then tropical Algae claim the attention. Approximately the

line I have mentioned represents two vast and dissimilar floras,

each overstepping somewhat the territory of the other, but retain-

ing the mastery in their respective fields. Here northern forms

become intruders, southern less common. Many arborescent ones

dwindle to shrubs. Per contra, further north the same law ob-

tains. Thus hath nature set her limits. Standing on this border-

land, and amazed at the change in the higher orders, I wished to

know about the lower. In this field not much has been done.

Our knowledge of the lichens has been until recently limited. It

is my purpose to extend this knowledge somewhat, believing that

it may be useful.

Most of the species described by Nylander and Tuckerman, as

from Cuba and some from further south, will be found in Florida.

The great order Graphidacei. one of the most perplexing, abounds
in new species, and I am satisfied that further research will add

to the number in this and other orders. I now make nearly four

hundred and fifty species, which is indeed a great number for

one section when we remember that only a few years ago Willey

estimated that ultimately one thousand might be found on the

entire continent. The final total in Florida will exceed five hun-

dred ; and I allow for some reductions which must follow their

final resolution, for, as hinted in a former paper, this is more
important than new species, especially if, as asserted, " species

only exist in text-books,"— a proposition from which I dissent.

The following observations will only embrace a few of the

rarer and little-known forms collected by me, and some others of

my discovery described as new to science: Gyalecta cuhana Nyl.

On calciferous rocks, Keys of Florida, and on the main land Also

in Cuba. Identified by Dr. Nylander. Chiodecton sphcerale Nyl.

A rare tropical form first found by me near Jacksonville— and

^ For a special carrying: out of the principles herein advocated see the
writer's article on Primitive Consciousness in the Phdosophical Review, July,
18v)2.
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south— on Nyssa aquatica. Trypethelium sprengelii Nyl. On
various barks of trees, Key West to Jacksonville. Opegrapha
diapharoides Nyl. On oaks froai Jacksonville south. Tbe great

genus Biatora has many species. Of these B. cameo-albens Nyl.

and B. Floridensis Nyl., found by me on Carpinus, are new, and
of tropical derivation. Two other great genera, Arthonia and

Oraphis, teem with new species and rare forms. These find here

their greatest expression, and the latter is reduced north of Florida

to a very few species.

CURRENT NOTES ON ANTHROPOLOGY.—XVI.

[Edited by D. G. Brintern, M.D., LL.D.'i

Linguistics as a Physical Science.

When one surveys the works on linguistics which have ap-

peared in the last few years, especially such as deal with the

principles of changes in languages, it is easy to classify their

writers into two groups, the one preferring to explain such changes

by processes of mind, the other by purely physical conditions.

This distinction goes back to that which would regard linguistics

as a branch of natural history, and its laws no other than purely

physical ones ; or, on the other hand, that which claims the changes

in language come chiefly through principles of psychology, logic,

and metaphysics.

Some have aimed at a compromise by saying that linguistics is

in its contents a mental science, but in its methods a natural science.

Professor H. Schuchardt remarks, in a late number of the Litera-

turblatt fiir Ger. und Roman. Philologie. that it would be just as

correct to reverse this statement, or to take the position that it is

half a natural and half a historical science; provided that in the

latter case we understand the two members of the proposition to

be successive and not contradictory, the natural element passing

into the historical. " Because,*' he concludes, with a remarkable

expression of his position, "I believe in the unity of the science,

and hold that there is no greater difference between biology and
linguistics than between biology and chemistry."

Garland's Atlas of Ethnography.

I have had at hand all summer the "Atlas der Volkerkunde,"

by Dr. Qeorg Gerland, professor at the University of Strasburg

(1 Vol., Gotha, Justus Perthes, 1893), and can speak of it now
after that much use. It is composed of fifteen folio maps, and,

as it is, I believe, the first complete ethnographic atlas ever pub-

lished, it will not be out of place to give its contents. They are :

I., Distribution of skin and hair; II., Density of population; III.,

Distribution of religions; IV., Distribution of diseases; V., Cloth-

ing, food, dwelling, and occupations ; VI , Location of peoples in

1500 and 1880; VIL, Europe in 1880; VIII, Asia in 1880; IX.,

South-east Asia; X., Oceanica; XL, Africa; XII,, Aboriginal

America; XIII., America in 1880; XIV., Linguistic map; XV.,
Europe about 100-150 after Christ.

The first impression one has in examining the Atlas— and with

me it is one that remains —is that entirely too much is attempted

for a work of the size. The charts are necessarily on too small a

scale and omit too much to be satisfactory for the special student;

and what student is not special nowadays ? The list of subjects

above given will be enough to convince the reader that detail

cannot be attempted in most of the charts. Turning to the map
of the American aborigines, there is an evident lack of classifica-

tion. For instance, what does " Peruvian peoples " mean? It is

neither a linguistic nor physical group, and scarcely a political one.

All tribes of Chili, Patagonia, the Pampas, and Tierra del Fuego
are included under one rubric, and called " Chilians or Pata-

gonians." Such classifications are worse than worthless, because

they are misleading; and these by no means stand alone.

But it would be unfair to measure this atlas by its treatment

of America, which, as usua,l in all works of the kind, suffers the

most. In general, the Atlas is one of immense labor and of cor-

responding value. It ought to be in the library of every geogra-

pher and student of ethnography.

To Deduce the Stature from the Measurements of the Long
Bones.

This is a problem which has occupied anatomists considerably,

without leading to as uniform conclusions as one could wish.

There are important ethnic variations in the length of the long

bones of both extremities, as is well known, and others run in

families, or are peculiar to the individual. Scott says of Rob Roy,

that standing straight he could tie his garter below the knee.

Such a statement makes an osteologist wish for his bones ! Long
fore-arms are ethnically a sign of an inferior race. Hence all

proportions must to some extent be modified by considerations of

race.

A general formula has lately been advanced by M. Etienne

Rollet, "which seems to me, after comparing it with the measure-

ments in Topinard, Schmidt, and others, the most convenient I

have seen, and suflSciently accurate. The list of coefBcients is

stated as follows in the Revue Scientiflque for August :
—
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to publishing their articles exclusively in journals in their own
tongue, and it thus becomes very difficult to follow their re-

searches.

All who have interested themselves in proto-historic European
ethnology are aware of the obscurity that reigns over the relatiou-

ship of the early Slavonic tribes; it is only one degree better than

the quite impenetrable fog surrounding the Celts. Their crani-

ology is wholly conflicting; and to-day, if an anthropologist were

to speak of "the Slavonic type," I should not have any idea

whether he meant a blonde or a brunette, a long skull or a broad

skull, a short or a lofty stature, narrow or wide eyes. The
Slavonic languages, however, are permanent testimonies to a

former linguistic unity.

LETTERS TO THE EDITOR.

#** Correspondents are requested to be as brief as possible, TJie writer's name
is in all cases required as proof of good faith.

On request in arfuarice, one hundred copies of the number containing his

communication vjill be furnished free to any correspondent

.

The editor willbe glad topiCblish any queries consonant with the character

of the journal.

A Gynandrous Flowrer-Head.

A GYNANDROUS flower-head of the Iceland poppy is now in my
possession. The ordinary seed-case is perfectly formed, includ-

ing the stigmas. Round it are what should be the stamens ; but

twenty or more of these are thickened gradually upwards from

POPPY MONSTROSITY.

the base of the filament, ending in a golf-club-like head. On the

auter side some of these have anthers more or less completely de-

veloped; but in all the inner side is concave, containing three to

fifteen or more ovules attached round the edge. The sketch will

assist in explaining this extraordinary botanical monstrosity.

J. Edmund Claek.
York, England.

Is There a Sense of Direction ?

A RECENT article in Science by the facile pen of Dr. Hall on

the '
' Sense of Direction " concedes the absence of such a faculty

in civilized man at least, and possibly also in the semi-civilized

as well; but he believes beyond cavil that the lower animals do

have this gift denied to man.
That which appears to be a " sense of direction "in animals can,

I believe, in every case be explained by the power of observation

and memory, or by accident.

Men and animals alike, under given circumstances, are com-
pelled to both observe and remember, until the one becomes as

easily and unconsciously done as the other, and, for all the pur-

poses of this article, the memory to have existence must be estab-

lished upon facts learned by observation. It is very well known
that an unguided horse returning to familiar haunts will do so

over the same route by which he left them, rather than in a direct

line by sense of direction. The very few instances recorded of

animals returning from incredible distances, over which they had

been carried, can doubtless be explained by their having been able

to observe the route travelled, or by accident, or by the fact of

their being unauthenticated nursery tales, with the possible ex-

ception of the homing pigeon, birds of wonderful flight and sight,

many of which never reach home, while the arrival of many
more is unaccountably delayed. Their ability to return is, I be-

lieve, no more fully explained than is the no less wonderful one
of the wild water-fowls, which are taught to fly north in spring
and south in autumn, or why they fly low one season and high
the next, possibly in both instances determined by the character
of the upper air-currents.

The case, instanced by the doctor, of the Mexican sheep-herder's
ability to minutely describe travellers who had passed days pre-

viously might very aptly be used to illustrate the similarity of

the mental processes necessary alike in man and animals in the
matter of direction. The Mexican herder saw the travellers, to

him an unusual sight, his mental perception, unoccupied by im-
pressions other than those caused by these travellers, accurately
photographed on his mind, as upon the sensitive plate of the
camera, every feature of the outfit. In the case of the man, he
perceived as well as saw, and could again reproduce the picture,

call it up for the inspection of the mind's eye at will ; but in the
case of the brute that which has been seen has passed beyond
possibility of recall, except by the stimulus of the same impres-
sions repeated, when the impression is recognized as familiar.

This is brute memory, possible only as a result of having seen or

felt, and capable of being reproduced only by the same external
agencies, and their so-called "sense of direction" is rather the
faculty of recognizing at sight as familiar that which has already
been seen.

If the sense of direction be inherent in animals, we would natu-
rally inquire why it is not exhibited before they have reached
mature age and been taught by experience, for it is a matter of

common observation with those familiar with domestic animals
that the stable-reared animal of whatever species is utterly lack-

ing in anything bearing the faintest semblance to a sense of direc-

tion; and it is a fact within the common knowledge of most
farmers' boys that cats, foragers by instinct and practice, may be
carried a very few miles in a sack and never return, and that the

barn-yard cock will not return from a distance of one hundred rods,

although mercilessly maltreated by his new associates, for his

sense of direction is determined by sight only.

All admit that many animals can and do return to their homes,
but the explanation of their ability to do so need not be sought
and developed by an intricate process of reasoning, if it is, as we
believe, necessary that the animal first traverse the road before it

can with certainty return. And in conclusion it is sufficient for

me to say that, whatever instincts animals may have in this direc-

tion, man has the same, with the additional faculty of reason. In

both, observation and memory can be highly cultivated, in the

animal by necessity alone, and in both by experience only.

Pueblo, Colorado. H. WORK.

Laboratory Teaching.

A RECENT number of Science contained a note by Professor

William P. Mason referring to a statement of mine concerning the

early years of laboratory teaching in chemistry. I need not state

that I had no intention of withholding credit from any of the

pioneers in the development of scientific education, especially from
such institutions as the Rensselaer Polytechnic Institute, which, as

everyone knows, from the first has been in the foremost rank. I

had in mind the course of laboratory instruction in general chem-
istry which was established for the training of large classes at the

Massachusetts Institute of Technology by Professors Eliot and
Storer. This method of instruction, adapted to later advances in

knowledge and to the needs of individual laboratories, is now in

very general use in teaching elementary chemistry.

Charles F. Mabert.

Animal Phosphorescence.

All sorts of theories have been advanced to explain generally

the real use of these luminous emanations. Some have supposed

that the light is intended as an effective aid to the night birds

that feed upon this gorgeous fare. But that would certainly be a

left-handed provision of nature, quite out of her usually kindly

protection. Others, again, guess that the firefly's flash-light is a

device to assist him in the search of his own prey. With none of

these theories, however, is science fully satisfied, and in the
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judgment of the most prudent naturalists the real use of the lu-

minosity of the=ie insects is still utterly unknown.

Can any of the readers of Science give me " a great light '' on

the subject in dispute? Charles Niedlingee.

New York, 5 East I6th St., Sept. SB.

BOOK-REVIEWS.

An Account of the Princijjal Facts and Theories Relating to the

Colors and Markings of Animals. By Frank E. Beddard,

M.A. New York, MacmiUan & Co. 8". $3.50.

There is significance in the number of recent works involving

a discussion of questions of biological philosophy and a presenta-

tion of fundamental principles to intelligent non-scientiQc thinkers.

Starting with Darwin's "Origin of Species," a steadily increasing

volume of this kind of literature has been produced to supply an

intellectual demand, in itself a grateful proof of the re-adjust-

ment and betterment of the relations between scientists and other

thinkers.

Among these newly developed lines of thought, none is more

interesting than the significance of coloration in the organic

world; and none deals with a subject more intrinsically beautiful.

The work under review is an attractive book on an attractive

subject. The press-work is good, the type clean and suifioiently

large. The four colored plates are a feature which will be much
appreciated, while the wood-cuts are well selected and well ex-

ecuted, with the exception of the illustration of the sloth, which

is little short of execrable.

The classification of colors according to their supposed purpose

is much less intricate than that adopted by Poulton, and not very

unlike that of Wallace. A compromise between Poulton and Bed-

dard would have its advantages. Contrary to the promise of the

author in the introductory chapter, he has used insects almost, if

not quite, as much as Poulton in the presentation of his subject.

The author says that his book "contains nothing novel," but we

think that he is over modest in this, for his excellent series of ex-

periments for the purpose of determining the palatability of vari-

ous animals is both new and very much to the point.

In the introductory chapter the origin of animal coloration is

explained, and an indication of the a nti-Darwinian trend of the

work-is furnished by a denial of the fact that coloration is always

in harmony with the mode of life of the animal, a question which
might still be left sub Judice. Albinism is considered an indi-

vidual variation, although there Is much to indicate that it is a

physiological weakness or dermal disease. Although Mr. Beddard
does not touch upon the transmission of acquired characters, per-

haps thereby showing his wisdom, he is evidently intensely

Lamarckian in his beliefs. A comparison between Wallace's
" Darwinism '" and Beddard's " Coloration of Animals" would be

instructive perhaps, but sorely perplexing to the general student,

who cares more for ascertaining the truth than bemg au fait in

theories. Natural selection is apotheosized by the former, while

no author is more persistent in his attempts to minimize theeflfects

of natural selection than the latter. Here again middle ground
would seem more safe.

Our author concludes that " the brilliant and varied coloration

of deep-sea animals is totally devoid of meaning," a conclusiort

that will doubtless meet with considerable opposition.

Chapter II., on coloration as affected by environment, is a thor-

oughly Lamarckian chapter with many significant facts. The
nature and quantity of food is held to materially affect coloration.

Moisture deepens colors, while a dry climate lightens them. The
white of Arctic animals, it is maintained, is due to environment,

although this proposition can hardly be said to be substantiated in

a satisfactory manner.

In Chapter III., on protective coloration, this well-worn but

never tiresome subject is illustrated by a large number of exam-
ples in much the usual way. The author is surprised at the small

number of green animals frequenting trees. We are inclined to-

think the number much greater than he admits. For instance, a
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vast multitude of birds are green or olivaceous, at least dorsally.

On the other hand, tree-frequenting animals, perhaps a majority

of them, are better protected by a color-resemblance to bark than

to leaves, and they are certainly so protected. The author com-
bats here, as elsewhere, the exclusive or even general agency of

natural selection. He confesses that " at every step, in fact, in the

study of animal coloration we are met with closed doors, which
can only be unlocked by keys furnished by an intimate chemical

and physiological knowledge, such as we do not at present pos-

sess."

In Chapter PV., on warning coloration, we find the most valu-

able original feature of the work— the numerous experiments

with the palatability of animals, especially insects generally sup-

posed to illustrate warning coloration. These experiments, al-

though furnishing somewhat contradictory evidence, are in the

main a valuable confirmation of previous ideas. Dr. Eisig's

theory of warning colors is advocated. He thinks that "the
brilliant colors have caused the inedibility of the species, rather

than that the inedibility has necessitated the production of bright

colors as an advertisement," a somewhat startling if not revolu-

tionary idea.

Chapter V. is on protective mimicry. This ever-delightful

theme is well handled, although we can hardly repress an in-

stinctive shudder at the iconoclasm which seeks to tear down the

exquisite structure so beautifully wrought by Bates, Wallace,

Belt, and others, and we hope to be forgiven for expressing a

perhaps unscientific but deep seated aversion to this attempted

destructive criticism of the conclusions of those whose knowledge
was gained in the woods and fields rather than in the laboratory

or dissecting-room.

Chapter VI. treats of sexual selection; but lack of space forbids

more than a mention of this chapter, except to enter a protest

against the idea that birds do not possess an exalted sesthetic sense.

Here again the field-naturalist will be apt to agree with Poulton,

who, after presenting a large array of facts, says: " Such facts

point toward the existence of a widespread aesthetic sente in the
higher animals."

The book as a whole is a valuable contribution to the literature

of an intensely interesting subject, and will doubtless be read
with pleasure and profit by thousands who do not claim to be
scientists. c. C. Nutting.

state University, Iowa City, Iowa.

Handbook of School Gymnastics of the Swedish System. By Baeok
Nils Posse. Boston, Lee & Shepard,

The merit of the Swedish system consists in the effort to de-
velop in a scientific and systematic manner all the parts of the
body. It is not an attempt to make a derrick of the human body
by the excessive development of a few lifting muscles, nor does
it aim at drills which make an attractive show by the simultaneous
movements of identical parts of the body. It discards the old
rhythmical and automatic movements as being of but little value.

The fundamental principles and advice which form the introduc-
tory portion of this little handbook give this definition: "The
aim of educational gymnastics is to develop the body into a har-
monious whole under the perfect control of the will. It is not to
produce great bulk of muscle, but to cause that already present
to respond readily to volition, to improve the functional activity

of the body, and to counteract and correct tendencies to abnormal
development, especially those resulting from ' the artificial life of
civilization.' . . . Movements are chosen for physical and
physiological effects, local or general, so that only those exercises

are used whose effects are needed, and those are excluded whose
eflects are doubtful or pernicious."

Attention in this country was first called to the Swedish gym-
nastics by the introduction of the Swedish movement-cure.
Though we derive this massage treatment from Sweden, the Japa-
nese have practised a similar method for centuries, utilizing blind

people as masseurs.

This handbook will be of great assistance to those who have
studied the system.
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THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES, AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEDS SPRING PACKARD, M.D., PI1.D.

Sportsmen and ornitboiogists will be interested in

the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brout;ht down to
date by Dr. J. A. Allen. Dr. S H. Scudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of
fjabrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-
tant suggestions; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serre as a guide
to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as
well as those interested in geographical and histori-

cal studies.

513 pp., 8°, $3.50.

N. D. C. HODGES,
874 BROADWAY, NEW YORK.
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FIRST STEPS IN PHILOSOPHY.
(PIiy»lcal and Etblcal.)

By William Mackintire Salter,

Author of "Ethical Religion."

Tliis little book aims to answer in a thoi-ough-

poing and solentiflc way two fundamental inquiries,
" What is Matter? and What is Duty? Clear notions

on these points constitute, in the author's judg-

ment, indispensable preliminary steps to any sound
thinking in philosophy. What degree of success he
attains his readers and critics must judge. He
aroids technical language and puts his thoughts in

simple and popular form; The book is not so much
for philosophers as for ordinary men and women
who are feeling their way to an intelligible and
satisfactory view of the world.

Cloth, 16mo, 156 pages, $1-00, postpaid.

Our Hereaity from God. Lectures on Evo-
lution. By E. P. Powell. Cloth, 12mo. 416 pages,

S1.75.

It comes nearer being the hand-hook of evolution,

adapted to those who not only are looking for a clear
summary of the evidences of evolution in the iJhysical

world, but are anxious to know its hearings upon morals
and religion, than any hook we know ot.— Unity, Oliicago.

Altogether the book is the most cogent, candid, and
absorbingly Interesting of the many discussions ot this

momentous doctrine, by a thinker who both sees and
states clearly its tremendous import.—CJtxcaoo rimes.

Ijiberty and Life. Seventeen discourses on
the applications of scientific truth to morals and
religion. By B. P. Powell. ISmo, 208 pages, cloth,

$1.00; paper, 50 cents.

Strong, even, bold essays on ethical and religious sub-
jects. They are the work of a man of vigorous intellect,

who has studied the doctrine of evolution long and care-
fully, and has not found it necessary to abandon all his

old reverences. The discourses are full of interest to

the casual reader by reason of their fund of anecdote
and biographical citation, and to the seeker for religious

and moral truth they offer many helps.—iiteruri/ World,

The Evolution of Immortality. Sugges
tions of an individual immortality based upon
our organic and life history. By <S. T. Stookwell.

Third edition, with appendix. Cloth, 13mo, 104

pages, 60 cents.

A thoughtful little book, which considers the growth
of human being from embryologlcal and cell-life up to

the origin and evolution of consciousness, and. noting
at every step the anticipation of ihe next, is justified in

looking forward in the same line from the present point.

It is worth TesiAmg.—Atlantic Monthly.

Kellglon and Science as Allies, or Simi
larities of Scientific and Eeligious Knowledge
By James Thompson Bixby, Ph.D. Paper, 13mo,
226 pages, 80 cents; cloth, SO cents.

The best book published on the relations ot science
and religion.—C?irisfian Union.
We have felt mnch gratification in the perusal of Mr.

Bixby's argument. It is written in a highly commend-
able spirit and with a good general knowledge and ap-
preciation of philosophic data, and its rich suggestions
will be found to be by no means one of its least impor-
tant merits.—J>^ew Yorh Times.

The Unending Genesis; or. Creation Ever
Present. By Henry M. Simmons. Paper, square
18mo, 111 pages, 25 cents.

Here the story of the creation is told in a reverential,
loving spirit, showing clearly how evolution has been
going on for hundreds of centuries and must still go on,

and proving also how one overruling power works
through all, with a perfect and heautUul mathematical
precision.-Umty. * ^..,

Evolution and'ChrlstiaViity. A Study. By
J. 0. F. Grumbine. Cloth, square ISmo, 75 pages,
SO cents.
Mr. Grumbine's statements are sound and well put.

His hook is the fruit of wide reading and investigation.
It is a helpful one, is thoroughly interesting reading,
and its presentation of the relation between evolution
and Christianity includes much valuable thought.—
Buffalo Express.

The God of Science. By Francis Ellingwood
Abbot. Paper, 8vo, 16 pages, 10 cents.

Evolution in Its Relations to Evangeli-
cal Religion. By B. P. Underwood. Paper, 24mo,
31 pages, 5 cents.

Any of the books named above will be mailed on
receipt of price. Write for full catalogue. Address

CHARLES H. KERR & CO., Publishers,

175 Dearborn St., Chicago.

TO THOSE INTERESTED IN SCIENCE.
[Science (weekly) established in 1883, N. D. C. HODGES,

874 Broadway, New York City.]

JOHK IRELAND'S Bookstore, 1197 Broadway
near 29th St., is convenient to the residence quarter of

the city : it is a good place to drop into on the way up
or down town lo select books or stationery. His stock
is well selected and embraces all the new and standard
books as soon as issued. Out-of-town purchasers can
order by mail with every con fldence that their wants
will be as well supplied as if buying in person.

AUTHORS AND PUBLISHERS.
Material arranged and compiled for all kinds of

works, excepting fiction. Statistics a specialty.
Indexing and cataloguing. Address G. E. BIVER,
835 N. IBth Street, Philadelphia.
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THE SPEECH OF MONKEYS.
By S. L. Garner. Small 8to, with frontis-

piece, cloth, $1.00.

Mr. Garner's articles, published in the leading
periodicals and journals touching: upon this subject,
have been widely read and favorably commented
upon by scientific men both here and abroad. The
field he enters is absolutely a new one and he has
received such encouragement from scientific and
literary sources that he has determined to pursue
his researches in the heart of the tropics, the
native home of the eireat apes.

Mayo "W. Hazeltine, of tlie New York
*< Sun,') under the lieadino: '' Do Monkeys
Xalk?" devotes over three columns to
an exhaustive review of the book.
From the New York Times.—''The arguments he

(Mr. Gamer) uses are by no means wanting in
force. The processes he employs are scientific ones.

In a biological sense we see no reason
why Mr, Garner's arguments are not sound and in
accordance with the best science of the day."
From the Boston Advertiser.—"The general sub-

ject is of exceeding interest."

From the Neiv York tForZd.—" Never before has
man been so daringly inquisitive, so boldly adven-
turous.'"

From the Brooklyn Citizen.—"The book is a valu-
able contribution to science and will be read by all

with increasing interest to the end.''

*** For sale by all bonksellers^ or mailed, postpaid,
on receipt of price by the publishers.

CHARLES L. WEBSTER & CO.,

67 FIFTH AVENUE,
NEW YORK CITY.

J.B.Lippincott Company's

NEW SCIENTIFIC WORKS.

COAL MINING.
A text-book for the use of Colliery Man-
agers and others. By Herbert W. Hughes,
associate of the Eoyal School of Mines, etc.

With numerous illustrations. 8vo, cloth,

$6.00.

PHOTOGRAPHY:
Its History, Processes, Apparatus and
Materials. Comprising Working Details
of all the more Important Methods. By
A. Brothers, F.E.A.S. With plates by
many of the processes described, and illus-

trations in the text. 8to, cloth, $5.00.

THE TRIUMPHS OF STEAM.
A New Edition, revised and partly re-
written. By Henry Frith, author of

'

' Tri-
umphs of Modern Engineering." With
many illustrations by John Gilbert and
other artists. One volume, 16mo, cloth,

$1.25.

This volume contains the early history and prog-
ress of steam, its application to manufactures and
navigation ; also sketches of the lives of "Watt,
StepheDson and others, the story of whose inven-
tions is so full of interest.

A SHORT COURSE ON ZOOLOGY.
Designed for High Schools and Academies.
By 0. De Montmahon and H. Beauregard.
Profusely illustrated. Translated and
adapted for American schools by Wm. H.
Greene, M.D. 12mo, cloth, 75 cents.

OTHER NEW PUBLICATIONS.

WHERE ART BEGINS.
By Hume Nisbet, author of *

' Lessons in
Art," etc. With twenty-seven illustra-

tions. Large 12mo, cloth, $2.50.

This is certainly a most entertaining and instruc-
tive volume. It is the work of an accomplished
painter and the outcome of long years of study and
practice. Mr. Nisbet possesses such an enviable
faculty of clear and attractive exposition that the
volume is sure to make its own welcome.

RECENT RAMBLES.
Or, In Touch with Nature. By Charles
C. Abbott, M.D., author of "Outings at
Odd Times," etc. Containing nineteen
illustrations. 13mo, cloth, §3.00.

For sale by all Booksellers, or will be sent by the
Publishers, free of expense, on receipt of the price.

J. B. Lippincott Company,
715 and 717 Market St., Philadelphia.

Houghton, Ifflin & Co.

Two Important Columbus Books.

Christopher Columbus.
By Justin Winsor, Editor of '

' The Narra-
tive and Critical History of America."
With portraits and maps. Fourth Edition.
8vo, $4.00.
" Dr. Wlnsor's work embodies the latest and

most authoritative conclusions on the subject
which the best European and American research
and scholarship have reached."—Dr. W. P. Poole.

The Discoveiy of Arnerica.
By John Fiske. With a steel Portrait of
Mr. Fiske, many maps, fac-similes, etc.
Seventh Thousand. 3 vols., crown 8vo, $4.
" The work is full of valuable information, much

of which is fresh, and all of which is freshly ex-
pressed, upon a theme of surpassing charm and im-
portance."—iVejo Forfc Times.
" In wealth of maps, diagrams, explanatory notes,

references to authorities, thorough literary equip-
ment and charm of style, this book is worthy of the
author's great fame."—7%e Critic, N. Y.

Other Historical Books by Mr. Fiske.

The American Revolution.
With Plans of Battles, and a new steel
Portrait of Washington. Fifth Edition.
3 vols., crown 8vo, gilt top, .$4.00.

The Critical Period of A^neri-
can History, 1 783-1 789.
With a colored map. Tenth Edition.
Crown 8vo, gilt top, .53.00.

The War of Independence.
In Riverside Library for Young People.
Maps. Fifth Edition. 75 cents.

The Beginnings ofNew England
Sixth Edition. Crown 8vo, gilt top, $3.00.

Atttumn.
Selections from the Journals of H. D.
Thoreau. Edited by H. G. 0. Blake.
13mo, gilt top, $1.50.
A book of nice observation and varied interest,

like previous volumes made up of extracts from
Thoreau's Journals on Spring, Summer and Winter.

The Foot-Path Way.
By Bradford Torrey, author of

'

' Birds in
the Bush," and "A Rambler's Lease."
$1.35.
A delightful out-door book, written with admira-

ble literary skill and humor. Some of its chapters
describe June in Franconia, December Out-of-
Doors, Five Days on Mount Mansfield, A Widow and
Twins, A Great Blue Heron. Flowers and Folks.

A Rambler's Lease. $1.25.
Birds in the Bush. $1.25.
" One of the most charmingly natural of the

writers on open-air subjects."—TAe American, PhU-
adelphia.

Olive Thome Miller.
Bird Ways. $1.25.
In Nesting Time. $1.25.
Little Brothers of the Air. $1.25.
" Mr. Torrey and Olive Thorne Miller have fairly

made, each in a different way, a title to a handsome
estate in the domain once ruled by Thoreau."—r/ie
Independent, New York.

Sold bij booksellers. Sent jiostimid, by

HOUGHTON, MIFFLIN & CO., BOSTON,
11 East 17th Street, New York.
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FIRST STEPS IN PHILOSOPHY.
(Physical and Btlilcal.)

By William Mackintire Salter,

Author of " Ethical Religion.''''

This little book aims to answer in a thorough-
going and scientific way two fundamental inquiries,
What is Matter? and What is Duty? Clear notions
on these points constitute, in the author's judg-
ment, indispensable preliminary steps to any sound
thinking in philosophy. What degree of success he
attains his readers and critics must judge. He
avoids technical language and puts his thoughts in
simple and popular form. The book is not so much
for philosophers as for ordinary men and women
who are feeling their way to an intelligible and
satisfactory view of the world.

Cloth, 16mo, 156 pages, $1.00, postpaid.

Our Heredity from God. Lectures on Evo
lution. By E. P. Powell. Cloth, 12mo. 416 pages,
SI.75.

It comes nearer being the hand-book of evolution,
adapted to those who not only are looking for a clear
summary of the evidences of evolution in the physical
world, but are anxious to know its bearings upon morals
and religion, than any book we know ot.— Unity, Chicago
Altogether the book Is the most cogent, candid, and

absorbingly interesting of the many discussions of this
momentous doctrine, by a thinker who both sees and
states clearly Its tremendous import.—CMcago Times.

lilberty and Life. Seventeen discourses on
the applications of scientific truth to morals and
religion. By E. P. Powell. 12mo, 308 pages, cloth,

SI.00; paper, 50 cents.

Strong, even, bold essays on ethical and religious sub-
jects. They are the work of aman of vigorous intellect,
who has studied the doctrine of evolution long and care-
fully, and has not found it necessary to abandon all his
old reverences. The discourses are full of interest to
the casual reader by reason of their fund of anecdote
and biographical citation, and to the seeker for religious
and moral truth tbey offer many helps.—literary World.

The Evolution of Immortality. Sugges-
tions of an individual immortality based upon
our organic and life history. By ©. T. Stockwell.

Third edition, with appendix. Cloth, 12mo, 104

pages, 60 cents.

A thoughtful little book, which considers the growth
of human being from embryological and cell-life up to
the origin and evolution 01 consciousness, and, noting
at every step the anticipation of the nest, is justified in

Religion and Science as Allies^ or Simi-

larities of Scientific and Religious Knowledge.
By James Thompson Bixby, Ph.D. Paper, 12mo,
226 pages, 30 cents; cloth, 50 cents.

The best book published on the relations of science
and religion.—Christmn Union.
We have felt much gratification in the perusal of Mr.

Blxby's argument. It is written in a highly commend-
able spirit and with a good general knowledge and ap-
preciation of philosophic data, and its rich suggestions
will be found to be by no means one of its least impor-
tant merits.—iV^euj York Times.

The Unending- Genesis; or, Creation Ever
Present. By Henry M. Simmons. Paper, square
18rao, 111 pages, 25 cents.

Here the story of the creation is told in a reverential,
loving spirit, showing clearly how evolution has been
going on for hundreds of centuries and must still go on.
and pro\'lng also how one overruling power works
through all, with a perfect and beautiful mathematical
precision.— U?iity.

Elvolution and Cliristianity. A Study. By
J. C. P. Grumbine. Cloth, square iHmo, 75 pages,

30 cents.

Mr. Grumbine's statements are sound and well put.
His book is the fruit of wide reading and investigation.
It is a helpful one, is thoroughly interesting reading,
and its presentation of the relation between evolution
and Christianity includes much valuable thought.—
Buffalo Express.

The God of Science By Francis EUingwood
Abbot. Paper, 8vo, 16 pages, 10 cents.

£voltitiou in Its Kelations to EvanftcH-
cal Religion. By B. F. Underwood. Paper, 24mo,

SI pages, 5 cents.

Any of the books named above will be mailed on
receipt of price. Write for full catalogue. Address

CHARLES H. KERR & CO., Publishers,

175 Dearborn St., Chicago.

RACES AND PEOPLES.
By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."—r/te Christian Union.
*'We strongly recommend Dr. Brinton's 'Races

and Peoples' to both beginners and scholars. We
are not aware of any other recent work on the
science of which it treats in the English language."
—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductoiy manual of ethnol-
ogy."—TAe Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America."—^rig'/i^oJi (Eng.) Herald.
"This volume is most stimulating. It is written

with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,
grasps very well the complete field of humanity."—
The New York Times.

"Dr. Brinton invests his scientific illustrations and
measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples.' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger.

"The work is indispensable to the student who re-
quires an intelligent guide to a course of ethno-
graphic reading."—P/u7arfe/pft.ia Times.

Price, postpaid, $1.75.

THE AMERICAN RACE.
By DANIEL G. BRINTON, M.D.

" The book is one of unusual interest and value."

—

Inter Ocean.
" Dr. DaniPl G. Brinton writes as the acknowledged

authority of the subject."—Philadelphia Press.
" The work will be of genuine value to all who

wish to know the substance of what has been found
out about the indigenous Americans."

—

Nature.
*'A masterly discussion, and an example of the

successful education of the powers of observation.^
—Philadelphia Ledger. i

Price, postpaid, $2.

It is an old-fashion notion

that medicine has to taste

bad to do any good.

Scott's Emulsion is cod-

liver oil with its fish-fat taste

lost—nothing is lost but the

taste.

This is more than a mat-

ter of comfort. Agreeable

taste is always a help to di-

gestion. A sickening taste

is always a hindrance.
There is only harm in taking

cod-liver oil unless you digest

it. Avoid the taste.

Scott & BowNE, Chemist;
New York.
Your druggist keeps Scott's Emul:

oil—all druggists everywliere do.

32 South 5th Avenue,

THE MODERN MALADY ; or, Suf-

ferers from ' Nerves.'

An introduction to public consideration,
from a non-medical point of view, of a con-
dition of ill-health which is increasingly
prevalent in all ranks of society. In the
first part of this work the author dwells on
the errors in our mode of treating Neuras-
thenia, consequent on the wide ignorance of
the subject which still prevails; in the sec-
ond part, attention is drawn to the principal
causes of the malady. The allegory forming
the Introduction to Part I. gives a brief his-

tory of nervous exhaustion and the modes of

treatment which have at various times been
thought suitable to this most painful and try-

ing disease.

By CYRIL BENNETT.
13°, 184 pp., $1.50.

N. D. C. HODGES, 874 Broadway, N. Y.

THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-
ERY, ON THE ESKIMO, ON ITS PHY-
SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-
CLES. AND CHARTS RELATING TO
THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, M.D., Ph.D.

Sportsmen and ornithologists will be interested in
the list of Labrador birds by Mr. L. W. Turner,
which has been kindly revised and brought down to
date by Dr. J. A. Allen. Dr. S H. Scudder has con-
tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of
Labrador plants.
Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.
Franz Boasvand others for several titles and impor-
tant suggestions ; and it is hoped that this feature of
the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide
to the Labrador coast for the use of travellers,
yachtsmen, sportsmen, artists, and naturalists, as
well as those interested in geographical and histori-
cal studies.

513 pp., 8^ $3.50.

N. D. C. HODGES, 874 Broadway, New York.

The American Geologist for 1892.
Edited by Prof. S. Calvin, University of Iowa; Dr. E. W. Claypole, Buchtel College; John Eyeruan,

Lafayette College; Dr. Persifor Frazer, Penn. Hort. Soc; Prof. F. W. Cragin, Colorado College;
Prof. Rob't T. Hill, U. S. Irrigation Survey; Dr. Andrew C. Lawson. University of California; R. D.
Salisbury, University of Wisconsin; Joseph B. Ttrrell, Geol. Sur. of Canada; E. O. Ulrich, Minnesota
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ON THE ABSENCE OF COWS-MILK FROM JAPAN; ITS

BENEFICIAL CONSEQUENCES.'-

BY ALBERT S. ASHMEAD, M,D , NEW YORK.

One of the most striking features of that most curious of coun-

tries, Japan, is the singular scarcity of domestic animals. There

yoii will never find the fields dotted with oxen or horses drawing

the plough; for the Japanese are hardly acquainted with that

time honored tool and symbol of agriculture. Even to serve

under the saddle does not come natural somehow to the Japanese

horse; "a grudging, ungenerous animal, trying to human patience,

with three movements (not by any mans to be confounded with

paces), a drag, a roll, and a scramble."^ Horses and cows are

only seen in cities, and on the roads as pack-animals ; there are

no pastures sweet. Silence is here really a striking magnificent

feature of the rus beatum. The cone-shaped mystic Fusiyama
rises, dimly seen, in the midst of an awful quietness. No lowing

herds wind o'er the lea; the barn-yard fowl's is almost a voice

clamantis in deserto. He reminds the farmer, but only in the

morning, that, even under these stagnant circumstances, time

flies. Here and there, however, a dog howls : that is all.

The animal life of the land is set apart, concentrated, and taken

care of, as in a kind of common preserve, a general park or reser-

vation, in the interior of the land; where it browfees and prances

and bellows and reproduces itself, contaminating as little as pos-

sible that high type of eastern humanity which is now making
ready for the baptism of western civilization.

But let me say, in passing, that what the European in Japanese

fields misses, I believe, more than anything else, is

"The music of those silver bells.

Falling at intervals upon the ear,

With cadence sweet. '

'

I intend here only to speak of one of the consequences of this

quaint absence of animal features, of something not poetical at

all, but practical in the highest degree. The cow, in Japan, is

not wanted for her milk; otherwise she would lift her voice more
boldly in the landscape. Milk, being an animal product, falls

under the general condemnation which excludes everything that

has pertained to a living body from the alimentation of man.
Now, it is true this latter rule has a strange exception, for the

animals of the chase are eaten. Let us not shrug our shoulders

at the apparent inconsistency ; the Oriental mind understands

itself. Thus it happens that, as Japan may not use cow's milk,

the Japanese mothers are compelled by stress of circumstance to

suckle their babes themselves; and these delicate dwarfs have be-

come the most perfect, the most successful Almce Matres of the

world.

Artificial lactation is altogether unknown. The children are

suckled until the sixth year, and you may hear them ask for the

breast in a language as correct as that of adults. But it must be

said that the mother's milk is not the only food of the little

Japanese. River fish enter for a large part into their diet ; after

the first year some other elements of general alimentation are

added to their bill of fare. But the mother's milk always remains

the ^jZai de resistance.

Nature and society have endowed this notable mother with some
great and peculiar advantages. Here menstruation returns only

> Head In the Section of Diseases of Children, at the forty-third annual
meeting ot the American Medical Association, held at Detroit, Mich., June,

1893.

' Miss Bird, Unbeaten Tracks lu Japau.

a year and a half after birth. Moreover, rules dating back to

time out of mind insure the young mother a long time of especial

attention on the part of the husband and her whole household.

The existence of the concubinate is also, strange as it may appear,

a considerable relief to the Japanese matrons. All that must tell

favorably on the health of the children. Even the infantile

minds find themselves in a wholesome, pleasant medium. No-
where are children so constantly, so lovingly taken care of. Japan,

it has been said, is the very paradise of childhood. Nowhere are

the adults so well qualified to enter into the nascent ideas of the

infant, to play with him ; for the nature of the Japanese contains

an extraordinary proportion of simplicity and childishness.

The principal food of the mothers, besides the everlasting rice,

is fish, shells, sea-weeds, and other products of the sea. No wine

or beer enters into the diet of a lactating woman. The great re-

ward which Japan reaps from this meritorious care of mother-

hood and childhood is the absence of rachitism. All observers

have referred to the fact, and to the absence of rachitic pelves,

which is the consequence of it; hardly any difficult confinement,

and a very small percentage of deaths in child-birth. Now, I

think I am not wrong in affirming that the chief and central

source of these great sanitary blessings is the absence of cow's-

milk.

It is a remarkable fact that Japan, which, according to Dr.

Brush,' ought to be exempt from tuberculosis, is very far from
being so. It is probably well known to you, that, according to

this observer, tuberculosis passes from the cattle into the human
organism. In Japan, this disease exists mainly in the upper

classes where, evidently cow's milk has nothing to do with it,

and, where it is easily explained by a systematic custom of close

inter-marriage, a system of, according to our ideas, incestuous

inbreeding, which has endured for many centuries; this is the

same process by which the disease is developed in cattle, accord-

ing to Dr. Brush. It seems, therefore, that there is no necessity

of transmission, and that the human organism worked upon by
the same causes will show the same effects. Strange to say, the

mountaineers, who havte the most intimate relation with the iso-

lated Japanese cattle, on their breeding ground, are practically

free from tuberculosis. There is also an historic fact which goes

much against Dr. Brush's theory; the cattle were introduced into

Japan, from China, in the third century, and tuberculosis is known
to have existed there in that same high-bred class from times im-

memorial. The aristocratic disease, tuberculosis, was certainly

communicated to the common people through a very extensive

concubinate; and I am equally convinced that it was the milk of

the mothers that preserved the lower orders from destruction.

Thus it would appear that the absence of cow's milk, though
not a blessing in the sense of Dr. Brush, has had in another way
an exceedingly beneficial influence on the general health of the

race.

Racial immunities, or the natural resistance of a race to cer-

tain diseases, are at least partly transmitted by the mother's

milk. It is thus, as I said, that this race is free from rachitism.

And there is another privilege of the same kind transmitted

through the milk to the suckling. The iodized sea-foods, more
especially sea-weeds and the fats and oils of fishes, which have
for so many centuries formed a considerable proportion of the

3 See " The Relationship Esiating between Human and Bovine Tuberculo-
sis," by E. F. Brush, M.D., Mount Vernon, N. T. Read before the New York
Academy of Medicine AprU 18,1889 (V. Y. Med. Jour., June 15, 1889). Also
"On the Coiucideut Geographical Distribution of Tuberculosis and Dairy Cat-
tle,'' by E. P. Brush, M.D. Read before IheMedlcsil Society of the State of New
York at its eighty-fourth annual meetlug (.V. Y. i/ed. J.nir., March 8, 1890).

Also " Causanguineous Breeding lu its Relations to Scrofula and Tubercu-
losis," by E. F. Brush, M.D. Read before the Society of Medical Jurispru-
dence and State Medicine, March 10, 1890 (.V. Y. iled. Jour., June 28, 1890).
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diet of nursing mothers, have without doubt helped to build up

the racial resistance to their national inheritanee, syphilis and

tuberculosis.

In the case of tuberculosis this resistance is so efScient that

even the child of a tuberculous mother, fed on what might be

supposed to be tuberculous milk until the sixth year, in the ma-

jority of cases remains unaffected. Now, if a tuberculous cow's

milk transmits the disease to the human organism, why should

not this tuberculous mother's milk transmit it ? Even we do not

object to the suckling done by our own tuberculous women,
which indeed extends generally over but one year, yet their off-

spring, for the most part, are unaffected by the disease, at least

in childhood ; now it is more thaa likely that, if there were a

contagion through milk, its effects would be apparent in the

children. All these benefits would, of course, be cut off by the

substitution of a foreigu element to the natural means of trans-

mission.

While I was in Japan. I conceived an idea quite satisfactory,

at least to my own mind, of the manner in which the iodized

food renders its great service to the Japanese race. It is

generally supposed that the contagion of tuberculosis is com-

municated by the inhalation of particles of dried sputum dissemi-

nated in the air. It is my firm conviction that this is not so. I

believe that these germs of disease are swallowed with the saliva,

and alter the nutrition through the chyle and mesenteric glands.

In an organism fed directly or iadirectly by iodized substances,

the poison meets and is neutralized by its own antidote. The

Japanese mother, as by an instinct, never kisses her child on the

lips. Indeed, the whole institution of kissing (except in the

sexual act) is practically unknown in Japan. It is even formally

condemned because the Japanese know that the kiss is the carrier

of tuberculosis and syphilis. I have no doubt but that the caresses

of the sick have added enormously to our own statistics of tuber-

culosis, and have caused much of the mischief which Dr. Brush

would attribute to cow's milk.

I don't know whether the following has struck any other ob-

server, or if I am the first to call attention to it. There is another,

an occult and insidious danger which Japan escapes by letting

cow's milk alone. If they drank it as we do, it is very probable

that they would drink it as we do, nolentes volentes, mixed with

a nobler fluid. Now, thanks to the rice plantations, the water of

Japan is by no means the best of things ; it is even the worst, for

it is pregnant with typhoid germs, being continually polluted with

human excrements and swarming with the brood of the distoma.

Total abstinence from cold water, an inverted teetotalism, has

been the salvation of Japan. Water is only drunk boiled with

tea; the boiling kills the typhoid germs and the eggs of the dis-

toma.

THE ETRUSCAN RITUAL BOOK."

BY DANIEL, G. BRINTON, M.D., LI D.

The discovery by Professor J. Krall of the fragments of an

Etruscan book, written in the time of the Ptolomies, and pre-

served in the swathings of an Egyptian mummy, is an epochal

event in archaeology and cannot fail to excite the liveliest interest

in learned circles. It has just been issued by the Vienna Academy

of Sciences, and in a manner entirely satisfactory to the most ex-

acting criticism. The mummy bands on which the inscription is

written are reproduced photographically with the greatest care,

and the judicious text and commentary by the editor are just what

are needed, and no more than are needed, to place all the material

for a thorough study of the document in the hands of the reader.

The circumstances of the discovery of the mummy and the in-

scription have been already briefly referred to in Science, Sept. 33.

The first who noticed the writing was Professor Brugsch, in 1868;

but he did not recognize it as Etruscan; nor did Captain Burton,

who published a portion of it in 1879, although that versatile

writer was the author of a book on Etruscan remains. Professor

Krall, in February, 1891, was the first to make this remarkable

identification.

1 Die Etruskischen Mumlenblnden des Acramer National-museums. Bes-

chrleben und herausgegebeu von Prof. J. Krall. Wlen, 1892. In commission

Dei F. Tempsky.

The original condition of the book can be restored from its frag-

ments. It was written on a piece of linen, at least 3.50 meters

long, by 35-40 centimeters wide. The writing was in columns, so

that when the linen was rolled, by unrolling it moderately, one such

column, about 25 centimeters wide, could be commodiously read.

The writing was done with a reed, and with ink made from car-

bon, like that which we know as "India ink," and which was
usually employed in ancient Egypt. The letters were firm, clear

and regular, plainly the work of a skilled caligrapher. The alpha-

bet is that of a high class of Etruscan literature,— quite apart

from those degenerated forms which are found in northern Italy.

It is probable that the original roll was longer than the fragments

indicate, and therefore that they only represent a fraction of the

original work.

The linen on which the book is written is of Egyptian manu-
facture. But as at the date of its preparation Egypt supplied

much of the Mediterranean world with the products of her looms,

this does not prove that it was written in Alexandria. The ques-

tion must be left undecided ; but there is nothing else Egyptian

about the scroll. The text contains no names of Egyptian gods

or personages and no sign of foreign influence. It is wholly

Etruscan in language, proper names, and general character, and

at most may have been an Egyptian copy of an original brought

from some Etrurian city.

The text offers twelve columns of about twenty-five lines to a

column, six or seven words to a line. A number of the lines are

incomplete, others are lost ; but enough remains to offer an excel-

lent apparatus to study the language. There are a number of

repetitions, as of set phrases, and at the beginning of several para-

graphs the Etruscan numerals are found, applied always to certain

words of frequent recurrence. The names of various Etruscan

divinities, as Nelhunsl, Tinsin, Thesan, Usil, Uni, etc., are re-

peated, indicating clearly that this is some kind of a religious

work. Professor Krall pronounces it a ritual to set forth the char-

acter and number of offerings {Opferritual}. From certain ar-

rangements noticeable in the text, I think rather it belongs to the

class of works on divination, for which the Etruscan haruspices

were so famous.

Something may be added to show the exceptional value of this

find.

There is no greater mystery in the whole of European antiquity

than that which surrounds the Etruscans. Niebuhr once said that

he would willingly part with a large part of his fortune to be able

to identify their ethnic relations. Up to the present time, this has

been impossible. Not a single theory has been offered which has

proved acceptable. Some of the ancients maintained that the

primitive Etruscans came from Asia Minor ; Virchow has written

an article tracing them over the Alps toward the north-east; Dr.

Isaac Taylor wrote a book to prove they were " Turanian; " Bur-

ton, in his '
' Etruscan Bologna," tore Taylor's hypothesis to tatters,

but did not have better success with his own ; and so on with an

endless chain of attempted identifications.

The uniform tradition of the Etruscans themselves was that

their ancestors came by sea to the shores of Italy, and landed first

on the west coast, approximately about 1200-1300 B.C. Thence

they extended over central and northern Italy as a conquering

race, developing a remarkably high civilization, and finally suc-

cumbing to the Romans on the south and to the Celtic and other

barbarous tribes on the north. They had settlements as far as the

Rhetian Alps, and I have seen in the Museum of Chur, in Switzer-

land, tombstones with inscriptions in the Etruscan character from

that locality. It is true, however, that this is not conclusive evi-

dence; as it is quite certain that some inscriptions in this alphabet

are not in the Eti'uscan language. Their alphabet was adopted

by the Veneti, an lUyrian people, and also by the Celts, both of

whom wrote in it their own tongues, or at least employed it in

their mortuary inscriptions. As the matter now stands, in spite

of our possessing over five thousand Etruscan inscriptions, some

of considerable length and others bilingual, I do not hesitate to say

that there is not a single word whose meaning we positively

know.
A true Etruscan inscription was discovered some years ago on

the island of Lemnos, in the ^gean Sea, showing that this sea-
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faring; people had extended their journeys, if not their colonies, to

that comparatively remote quarter. This interesting relic has been

ably worked up by Professor Pauli, who may be said to be at the

head of living Etruscologists.

About the time that the Etruscans settled in Italy, a people of

closely similar nanse, the Tursha, appear in Egyptian history as

bold invaders and daring warriors. They are mentioned in the

inscriptions of Meneptah II. and Ramses III , and by most writers

are considered of the same stock as the Turseni, Tyrrheni, Tursci,

or Etruscans. They were allies with the Libyans, and entered the

Fayoom with these in the Ramesside period from the Libyan terri-

tory to the west. Professor Krall accepts this identification, but

adds the cautious and just remark, that we have no positive knowl-

edge of the language spoken by these Libyan neighbors of Egypt at

the time mentioned. Of course, if they were the Tursha, and these

were the Etruscans, we should see our way much more clearly.

CREMATION OF CHOLERA CORPSES.

BT ALBERT S. ASHBIEAD, M.D., NEW TORK.

Let me add a few words to the article of mine, entitled "Crema-
tion of Cholera Corpses," which you published Sept. 3.

I said in the New York Tribune, Sept. 33,' that religious preju-

dices should not interfere with the enforced cremation of cholera

corpses.

This is what Professor Stille writes to me about the subject:

"In regard to cremation, I have no doubt of its being the proper

way to dispose of the dead, and that it originated, as all sanitary

laws did, not in divine command, but in human wisdom derived

from experience.
'

' If the Egyptians had possessed fuel, I have no doubt they

would have burned their dead, and that the Jews would have

followed them in this as in most of their sanitary laws, e.g., cir-

cumcision, unclean meats, etc. Of course, with Greeks, Romans,
and Christians the doctrine of the resurrection of the dead (most

distinct, of course, in the last) led to the preservation of inhuma-

tion.

"There are many persons even now who believe in the literal

resurrection of the actual body, albeit they are at a loss to give a

reason for this popular belief. After all, I doubt if cremation of

the dead will become usual. Superstition will hinder it among
the ignorant, and tenderness among the refined."

There are in the history of the treatment of infectious and con-

tagious diseases three periods.

1. There was a barbarous period when every, let us say, leper,

was considered as outside of the pale of humanity, without any

right to the sympathy of his fellow-men, only not killed because

there is a law of the Decalogue against killing. The leper, as we

1 To THE Editor of the Tribune : No more salutary measures have ever
been taken against the spreading of cholera than the burulDg of the cholera
corpses at Swinburne Island. It is evident that as long as the bacillus has
not been entirely destroyed it will live to flght again. However deep it may
be buried, at some time it will reach the surface again, get mixed with the
water we drinb , and cultivate itself in the human body. Why then should a
measure so necessary for our safety be limited to such uncared for bodies as

those who are found on vessels stationed at quarantine in the bay ? The
same danger threatens ua from the bodies of those who die in the city. There
is no use in saying that they will be burled in metallic coIBns. Metal may
keep the enemy in harmless seclusion for a longer time, but not forever.

Moreover, metal renders the process of putrefaction slower, and keeps the
bacillus which feeds on the corpse longer alive. There is probably no
difference in regard to the danger arising from buried germs, whether the
corpse be buried In wood or in Iron. Therefore, It is evidently a duty of a
board of health which cares truly for the public welfare to enforce cremation
of all cholera corpses in the city as well as on the ships. Religious prejudices
can really not interfere with that ; the body reduced to ashes can resuscitate
as well as the body burled, for it is clear that any corpse long before the gen-
eral resurrection of the dead will be reduced to a condition entirely similar to

that which cremation brings about. Or, It It Is only the routine of the ignnrant
that stands in the way, it Is the right and the duty of the educated and learned
to Impose by law and by force what Is necessary to the welfare of the whole
community. If we must bury our corpses, let us at least bury them In the
most rational way possible. Wood decays, Iron rusts or bursts, but earthen-
ware Jars are absolutely impermeable, and even Indestructible. These have
been used for more than a thousand years by the royalty and higher classes
of Japan, and as we are. Just now, teaching the Japanese so much, It Is only
fair that, when they are entirely In the right, and have given a great deal of

thought to the matter, they should teach ua something, too. They put Ver-
million with the cadsver ; we might use bichloride of mercury.

have chosen him as the representative of this class of wretches,

was condemned to solitude, absolute isolation ; if he came by
chance within hail of any fortunate healthy brother or sister, he
had to ring a bell which he was obliged by law to always carry

about him, in order to let them know that somebody was ap-

proaching who had no right to approach his fellow-being, and
whose presence was an involuntary menace of death ! These men
were utter outcasts, enemies to be kept off as wild beasts are,

completely neglected; when they were found dead, their carcasses

were buried— that was the only duty which society performed in

their behalf.

3. The second may be called the Mediaeval-Christian period.

Then something was done for them, in fact everything which
those dark centuries knew how to do. Misericordias were formed,
societies of St. Lazarus, etc. Asylums, hospitals were established.

Of course, the greatest service the men of that time thought that

they could render their unfortunate brethren was — prayers, the

ceremonies of religion. For the aetiology was— visitation of God,
punished sin, etc. In a time of epidemic the sanitary measures
consisted in holy processions with banners flying, crosses, candles,

holy-water; also relics, such as the seamless coat of Treves, a
thousand ugly images of the Virgin meeting the traveller at every

step. Have not we seen here in New York thousands kissing a
bone?

3. The third period is the age of reason, the sanitary period,

when superstition, ignorance, and fanaticism must be kept in

check, brought to bay, utterly ignored, in every question of public

health. We know now what we have to do; there is no excuse

for not doing it. If, with the knowledge we have, we pander to

the ridiculous pretentions of those who stupidly try to keep up
the regime of the Middle Ages, we are simply criminal.

SOME POINTS IN CHRONOLOGY.

BY R. W. MCFARLAND.

The diflBculties met with in chronology are best understood by
those who have given most attention to the subject. In ancient

times each nation was a law unto itself, touching the method of

counting time or registering great events.

The Egyptians, several thousand years B.C., knew that the

year was very nearly 36oJ days. They, however, dropped the

fraction and retained only the whole number. It is said on good
authority that this error of one-quarter was allowed to remain,

so that by losing one-quarter of a day each year the seasons would
slide forward around the whole heavens in 1461 years. By this

slow motion of the seasons through the year, the festivals of the

gods in like manner would be celebrated in all the seasons, to

the end that all the gods should be honored equally and in exactly

the same way.

The Roman calendar was amended by Julius Csesar, 46 years

B.C., with and by the aid of an Alexandrian astronomer. We use

what is substantially the Roman calendar. It would not be

proper in this place to enter into an explanation of the minutiae

of many points in doubt or in controversy. The immediate cause

of Caesar's reform was the vicious habit of the pontiffs in calling

out or proclaiming the beginning of the months in such a way as

to serve political ends or emergencies. Of course most people

who are conversant with the derivation of words know that the

word " calendar " is from the Latin calare, to call, or to proclaim.

As a consequence of the reformation by Coesar, the year 46 B.C.

was made to consist of 445 days, and is sometimes known as the

year of confusion. The year 45 B.C., the first of the reformed cal-

endar, coincided in the main with the year 708 of the city of

Rome. This is the Julian calendar which was followed in general

by the Latin Empire, and was naturally adopted by the various

nations after their incorporation into the Roman dominions. The
old Egyptian year of 365} days was merely transferred to a more
northern region, and into a far wider territory. It was not till

long after the conversion of the Emperor Constantine to Chris-

tianity in the year 320, viz., in the early part of the sixth cen-

tury, that the proposition was made to count the assumed date of
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the birth of Christ, as the beginning of the era— the one now in

common use by all Christian nations.

For ecclesiastical purposes the early Christians adopted in part,

at least, the Jewish calendar, especially for the feast of Easter,

the counterpart of the Jewish passover — the 14th of Abib, the

first month of the year. " In the fourteenth day of the first

month at even is the Lord's passover."— Leviticus xxui., 5. But

the fourteenth day did not generally fall on the Sabbath. Some
churches celebrated Easter on the fourteenth, and some on the

following Sunday. This caused some contention, and easily grew

into a matter of supreme importance for the church. In the year

325 of our era, the council which convened at the city of Nicsea,

beyond Constantinople, decided that the feast of Easter should be

celebrated on Sunday, and that it should be the Sunday following

the day of the full moon, which should occur on, or next after,

the 31st of March. The intention was to fix the time of Easter

as nearly as a movable feast could be fixed. The Jewish year

was luni-solar — twelve months for one year, thirteen for the

next.

Early in the fifteenth century the ecclesiastics noticed that the

equinox wis slipping away from the 21st of March. The ques-

tion was di.scussed more or less for nearly two hundred years

before final action was taken. In 1583 the equinox occurred on

the nth of March instead of the 21st, as at the time of the Coun-

cil of Nicsea, in 325. Pope Gregory XIII. , with the aid of able

coadjutors, reformed the Julian calendar. His object was to

prevent in the future such diversity of days in celebrating the

same feast. The change made by Gregory consisted chiefly of

two points: 1, The skipping of ten days in order to bring the

equinox back to the 31st of March ; and 2, To arrange an order of

leap years which should prevent a like divergence thereafter.

The omitted days were the ten following the 4th of October,

1583. The day which in the ordinary course of events would
have been the 5th was reckoned as the 15th of October, new style.

The Julian calendar, with every fourth year a leap year, is old

style. Gregory excepted the cente-^iimal years, decreeing that

only those which are divisible by 400 should be called leap years.

The year 1600 being divisible by 4 and by 400 was a leap year in

both styles. Wherefore the difference between the two styles

continued ten days for a century after 1600, viz., till midnight
of the 28th of February, 1700. In new style, 1700, not being di-

visible by 400, was a common yeai% and the day following the

28th of February was March 1. But in countries which still

adhered to the old style, 1700, being divisible by 4, was a leap

year; so the day following the 28th of February was the 29th.

Here there began a difference of eleven days between the styles.

A like case occurred on the 28th of February in 1800, and the

difference became twelve days, and will so continue tOl February

38, 1900; after which for 300 years the difference will be thir-

teen days. Russia still adheres to the Julian calendar, and the

12th of October, 1893, in that country wiU be the 34th in this.

The change of style by Gregory looked solely to the future, in

order to prevent unseemly changes in the time or date of church
festivals. It did not disturb the past at all, and was not intended

to do so. As a proof of this, it may be stated that no date

previous to October 4, 1582, old style, was ever changed by
Gregory or any of his successors, or by any body of learned men,
or of unlearned men ; that no writer of history or of chronology
in any European nation has changed or attempted to change such
dates from old to new style. The discovery of America was on
Friday, October 12, 1492, old style. It is so written "always
and everywhere and by all."

It was reserved for the American Congress of 1892, instigated

by a committee of some ill-informed society, to depart from es-

tablished and uniform custom, and to declare that the 31st of

October, 1892, should be celebrated as the 400th anniversary of the

discovery. It is a " consummation devoutly to be wished " that

this hasty and ill-advised action of Congress may die a speedy

death, and that after this year it may never again be thought of

or regarded in any way.
The present Pope, in his announcement concerning " Columbus

Day," utterly ignores this act of Congress. He says, according

to current reports in the daily prpss, that on the twelfth of Octo-

ber or on the following Sunday (the 16th) appropriate services

will be had in commemoration of the great discovery. It is to

hoped that some friend will call his attention to the unadulterated
wisdom displayed on this side of the Atlantic, regardless of the
" effete monarchies " of Europe.

England adhered to the Julian calendar till about the first of

September, 1753. To be specific, the order of Parliament was
that the day following the second of September of that year
should be called the fourteenth, and that the year which pre-

viously began on March 25 should begin on January 1, 1753, to

conform to the Gregorian calendar. Macaulay, Hume, Robert-

son, and all other historians who have written in the English

language of events in English history, give the dates in old style

up to the year 1752.

In the colonies on this continent, planted by the French, Dutch,

Spanish, and English, each followed the custom of the mother
country, some using old and some new style. After the Revolu-

tionary War Ramsay's Life of Washington was written. In it

Washington's birth is given in old style only, viz., February 11,

1731,— conforming to the English custom of leaving unchanged
all dates before the change of style. But ''necessity knows no
law ;

" so the conflicting dates of the various colonies were assimi-

lated by all being made new style, for events occurring on this

continent.

Such is a brief account of some points in chronology, which
account may be of interest to many and may stir up some to a

more careful studj' of a much neglected subject.

Oxford, Ohio, September, 1892.

SOME THOUGHTS ON THE PHYLOGENY OF THE MOLE
CRICKET.

BY E. W. DORAN, PH.D., COLLEGE PARK, MD.

I HAVE recently been able to work out to some extent the life-

history of the Northern Mole Cricket, Oryllotalpa borealis. The
various stages of the insect seem not to have been studied exten-

sively, or described, before. I have made some observations of

interest which I have not seen recorded elsewhere, and which
seem to indicate the course of development in this species. I am
led to believe that formerly the insect lived upon the surface of

the ground, or in natural hiding places, very much like our com-
mon field cricket, instead of burrowing into the earth, and pass-

ing all its existence under ground.

My first reason for supposing a change of habit has taken place

is based upon the fact that the larva, before the first moult, is

able to jump like the field and house-cricket. (Larvae but little

over a fourth of an inch long w.ere seen to jump five or six inches

in the breeding-jars.) They are otherwise very active and brisk

in their movements. After this stage the insect cannot jump at

all, and is very clumsy. It can run rather rapidly backward or

forward in its burrow, or upon a level surface, but has very awk-

ward movements upon an uneven surface. The abdomen is long

and heavy, especially in the pupa and imago.

Now this would indicate that originally the mole cricket had

the power of jumping like most other orthoptera, and all other

Gryllidce, I think, and lived upon the surface of the ground, per-

haps hiding in crevices, or under rubbish, like the common
cricket. But having taken to the burrowing habit, and no longer

finding the necessity for exercising its power of leaping, it

gradually lost that power, until it appears only in the early part

of the larval stage.

My second reason for this conclusion is based upon the habit

the mole cricket has of defending itself in the burrow by ejecting

posterioi'ly a creamy, viscid substance in large quantities, which

rapidly thickens after exposure to the atmosphere. This fluid

seems also to have peculiar chemical properties. In this way it

is able to protect itself from almost any foe which may attack it

from behind, and it tights viciously if attacked in front. Now,

the larva before the first moult does not have the power of eject-

ing this substance, and this would possibly indicate that in a

previous stage of its development the mature insect was not so

armed, for the young larva certainly needs protection as much as



October 14, 1892.] SCIENCE. 15

in later life. This method of defence would not be so effectual

upon the surface of the ground where its enemy could attack it

from any source instead of directly behind or before, because

with its unwieldy body it would not be able to eject the substance

In any desired direction suddenly. This, then, appears to be a

habit acquired by the insect since it has taken to its underground
life; for it is hardly probable that it would be provided both with

the habit of making long leaps to escape from its enemies, and
at the same time to eject in large quantities this protective fluid.

There are some rather serious objections to this theory of

changed conditions and habits. First may be mentioned the

unusual development of the tarsus, fitting it for its underground

life and burrowing propensities ; but it is not unreasonable to

suppo.^e that the front legs were developed gradually in confor-

mity with its changing habits. And it is perhaps true that if the

insect lived upon the ground, it occasionally burrowed for roots,

or for shelter, and originally had an unusual development of the

tarsus. Its carnivorous habits may have been acquired in conse-

sequence of its frequent contact with earth-worms, when other

food was scarce, as there are many other insects which normally

feed upon vegetable food, that will resort to animal food, devour-

ing even their own kind, as in the mole cricket, when pressed by
hunger.

Second, an observation made by Westwood and others in

Europe upon O. vulgaris would seem to weaken my argument
regarding the development of the insect. It is stated that the

larvae of the European species, before the first moult, live

together in one burrow, with the mother cricket, but scatter after

this moult. I have seen the very young larvae of our species only

in confinement, and cannot say whether in the natural state they

would scatter before this time or not. They run about in the

breeding-cage more before the first moult than afterward. How-
ever, I think it probable that the mother cricket feeds the young,

at this early stage, as she exercises great solicitude for them ap-

parently, in other matters, or in time of danger. I have several

times seen the mother take the young in her mouth when dis-

turbed, as a cat does her kitten, and carry them to places of

safety. She will also carry her eggs to a new burrow when they

have been discovered, as I have several times observed. Hence
it seems probable the young larvse live together under the protec-

tion of the mother cricket, and would have but little need of a

protective ejection. But the jumping habit which is chiefly use-

ful in escaping from their enemies, being confined only to the

early larval stage, presents a stronger argument for changed con-

ditions. I may say, however, that neither of these are presented

as conclusive arguments but rather mere suppositions or sugges-

tions, to be followed up by other observations.

THE SCIENCE OF S.VIELLL^G.

BT PEOF. DE VOLSON WOOD, STEVENS INSTITUTE, HOBOKEN, N. J.

The greater part of the science of seeing is contained in the

science of optics, and this is founded upon the theory of undula-

tions of the ether and the way in which they are modified by the

media through which they pass. The form of the surface,

whether plane or curved, as well as the density of the medium
produces marked effects.

Similarly, the greater part of the science of hearing is con-

tained in the science of acoustics, and this also treats of undula-

tions, or waves propagated in air or other gases. It is not believed

in either case that solid particles pass from a source to the sensi-

tive nerves to produce the particular sensation.

Why should there not be a science of smelling ? The principal

part of such a science would consist of an investigation of the

mechanic.il proiserties of odors, and might briefly be called

" Odorology." Is it not highly probable that odors are also propa-

gated by undulations of an ether? And yet we are familiar with

the statements made by writers, such as " A grain of musk will

keep a room scented for many years. During the whole of the

time it must be slowly evaporating, giving out its particles to the

currents of air to be wafted presently out of doors
;
yet in all this

time the musk seems to lose but little of its weight." "The
acute sense of smell of the dog is well known ; for he can detect

the track of his master long after the tracks have been made,
which shows that some slight characteristic matter is left at each
footfall."

Those who thus speak impart the idea that odor is material. I

prefer to think of it as a property of matter, which produces its own
peculiar undulations; and that the sensation of odor is produced

by these undulations in the olfactories. IMusk retains this prop-

erty for a very long time, while some bodies lose it rapidly. The
man may leave some characteristic matter on the ground at each
footstep, but it is not necessary that particles of that matter shall

pass from the ground into the nose of the dog in order that he

may track his master. It is only necessary that that matter shall

possess the property of .sending forth certain undulations. In-

deed, it is not difficult to conceive that the ground itself has im-

parted to it the property of sending forth the desired undula-

tions.

These facts being assumed, investigations might be made to

determine the velocity with which odors are propagated, and
whether they are subject to reflection, refraction, and interfer-

ence, and other properties common to sound and light; also

whether the different odors are due to different wave-lengths, and
if the strength and intensity of the odor is due to the amplitude

of the wave, as in light and sound. The physiological qualities

of the olfactories by which they enable one to detect odors of dif-

ferent qualities and intensities furnish a field for the most deli-

cate and refined investigation.'

NOTES AND NEWS.

Persons who are very susceptible to the effects of gnat-bites

state that the irritation seems to return on the third day, and in

those who have exceptionally sensitive skins again on the sixth

day. Thus the effects of gnat-bites, or rather of the poison which

they instil into our blood, have a certain analogy with the .symptoms

of intermitrent fever. This need, perhaps, scarcely surprise us if

we recollect from what materials the juices of the gnat have been

elaborated.

— Herbert M. Thompson's "The Theory of Wages and its Ap-

plication to the Eight-Hours Question," published by Macmillan

& Co.. is a timely contribution to the discussion of this vital ques-

tion of the present industrial crisis.

— Lovers of birds and flowers will delight in Miss Yonge"s new
book announced by Macmillan & Co. Under the title of "An Old

Woman's Outlook " she describes out-door life in England as she

has watched it for so many years. The chapters are so arranged

that each shall cover its special month.

— "Round London, Down-East, and Up-West" is the self-ex-

plaining title of a new book by Montagu Williams, barrister, author

of "Leaves From a Life," etc. It will be issued by the Macmil-

lans.

— D. Appleton & Co. will shortly add to their list of Good

Books for Young Eeaders " Along the Florida Reef," by C. F.

Holder, which is a story of camping and fishing adventures in

company with a naturalist in Florida. The author combines en-

tertainment and instruction, and his book is filled with illustra-

tions which will be prized by every young reader who has ever

visited the seashore, or cares for information regarding fishes,

shells, and the various forms of marine life. The same firm will

publish immediately "The Story of Columbus,'' by Elizabeth

Eggleston Seelye, edited by Dr. Edward Eggleston. with nearly a

hundred illustrations by Allegra Eggleston. This book is the re-

sult of extensive investigations which have been carefully verified

by Dr. Eggleston. While the book contains all the results of

modem inquiry offered in the bulkiest biographies, the story is

here condensed and the material selected with a view to an

always interesting narrative. To a considerable extent the plan

of both text and illustrations is like that of Eggleston's " House-

hold History of the United States." "The Story of Columbus"
will be the first volume in a series to be called Delights of His-

tory, which will be prepared by the same author, artist, and

editor.
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VON DEN LrCHTSTR.ALHLEN-KLErNSTER WELLEN-
LANGE.

VON VICTOR SCHUMANN IN LEIPZIG.

Lanqe Zeit galten die Wellenlangen zweier Linien des Alum-
iniumspectrums als die kleinstpn. Nach den Messungen A.

Cornus betrugen die Laogen dieser Linien in Angstroaieiaheiten

(1 Anastromeioheit = 0.0000001 Millimeter) ausgedrilckc, 1860

und 1853 AE. Ftir beide Linien ist. wie schon ftlr die ganze Spec-

tralregion des Ultravioletten, das menschliche Auge vollstandig

unempSndlich. Nur sehr wenigen ist es vergonnt, das Ultra-

violett durchs Ocular eines hinreichend lichtdurchlassigen Spec-

tralapparats ebenso deutlich wahrnehmen zu lionnen, wie die

minderabgelenkte Region des sichtbaren Spectrums, das, wie
allgetnein bekannt, von jedem gesunden Auge vollkraftig empfun-
den wird. Das ultraviolette Licht lasst sich nur auf einen Um wege
sichtbar machen ; entweder projicirt man es auf einen fluoresciren-

den Schirm oder fixirfc es mit Hilfe der Photographie auf einer

lichtempfindlicben Platte.

Das Fluoiescenzspectruni kann man direct oder durch eine

Lupe betrachten; in beiden Fallen liisst es aber an Klarheit und
Scharfe viel zu wilnschen iibiig. In friiheren Jahren, wo die

photographische Platte dem nassen Verfahren angehorte und die

moderne Trockenplatte noch nicht bekannt war, hat man sich

vielfach des Fluorescenzspectrums bedient, wenn es sich um Ver-
suche mit ultravioletteu Strahlen handelte. Gegenwartig, wo die

Bromsilbergelatineplatte der photographischen Beobaohtung so

ausserordentliche Vortheile gawahrt, denkt wohl niemand mebr
an die Verwendung des unvollkommenen Fluorescenzspectrums.

Die photographische Beobaohtung hat die oculars aus dem Ul-

travioletten vollstandig verdrangt. Wer beide Methoden geiibt

hat, wird mir beipflichten, wenn ich sage: das Fluorescenzspec-

trum ist viel zu rob, als dass es der exacten Spectroskopie der

Gegenwart noch gewachsen ware.

Die moderne Trockenplatte ist gegen die ultravioletten Strahlen

ungemein empfindlich und diese hohe Empfindlichkeit kommt
der Spectral vvissensohaft ausserordentlich zu statten. Zeigt doch
die moderne Trockenplatte alien lichtquellen elektrischen Ur-
sprungs gegeniiber ihre hochste Empfindlichkeit nicht etwa im
sichtbaren Spectrum, sondern weitab davon iui Ultraviolett.

Photograpbirt man das Spectrum irgend eines Metallfunkens,
so entwickelt sich jederzeit zuerst das ultraviolett, und erst, wenn
man Iftnger belichtet, tritt das sichtbare Spectrum hervor. Es ist

aber keineswegs das ganze ultraviolette Licht, was dem sicht-

baren voraneilt. Nur ein Theil davon zeichnet sich durch photo-
graphische Ueberlegenheit aus. Alles Licht, das jenseits der
Kadmiumlinie No. 24 wirkt, braucht zu seiner Autnahme be-

trSchtlich langere Belichtungszeit. Die Empfindlichkeit der

Platte niramt von dieser Linie — ihre Wellenlange betrSgt 326ft

AE— an mit der Brechbarkeit der Strahlen sichtbar ab, und sinkt,

bei Anwendung grosser Aufnahmeapparate, in der Gegend der Wel-
lenlange 2000 sogar auf Null hinunter. 2000 AE diii'fte demnach
annahernd die kleinste Wellenlange sein, die sich mit den gegen-
wartig am meisten im Gebrauch befindlichen grossen Gitterap-

paraten noch beobachten lasst.

Versucht man diese Wirkungsgrenze mit einem kleinen Apparat
zu photograpbiren, dann erweitert sich das Beobaohtungsgebiet

um eine ansehnliche Strecke. und die gewohnliche Bromsilbergel-

atine er weist sich, bei hinreichend kurzer Focalweite und gehoriger

Lichtdurchlassigkeit des optischen Korpers, sogar bis zur Wel-
lenlange 1830 geeignet. Dieses relative Grenzgebiet kleinster

Wellenlange gehort nach umfassenden Versuchen, die ich im
Jahre 1890 anstellte, einem Apparat an, dessen Focalweite 180

millimeters (Fraunhoferlinie D.) betraegt.

Der Umstand, dass das photographischwirksame Spectrum um
so weiter ins Ultraviolett hinauslauft, je kiirzer die Brennweite

ist, besagt deutlich, dass der Ort der photographischeo Wirkungs-
grenze eine Function der Dicke der Luftschicht ist, die die

Strahlen auf ihrem Wege zur photographischen Platte zu durch-

setzen haben. Versucht man nun, von dieser Thatsache ausge-

hend, die Luftschicht noch weiter zu vermindern, dann bemerkt
man zwar, dass sich die photographische Wirkungsgrenze noch
um einige Linien kleinerer Wellenlange entfernt, allein der

Langenzuwachs des Wirkungsbandes ist so unbedeutend, dass

der Erfolg die Miihen und Kosten der Herstellung eines derartigen

kleinen Spectrographeu nicht lohnt. Es gewinnt sonach den An-
sohein,als babe man hiermitdas wabreGienzgebietder wahmehm-
baren Lichtstrahlen kleinster Wellenlange erreicht. Bestarkt

wird man in solcher Annahme noch durch die Thatsache, dass

das Fluorescenzspectrum ungleicb friiher, bei Wellenlange 1852

verlischt, und demzufolge zur Beobaohtung aller starkerabge-

lenkten Strahlen ganz ungeeignet ist. Stande uns nicht die pho-

tographische Platte, sondern nur die fluorescirende Platte zu

Gebote, so wilrde die kleinste Lichtwelle, die wir noch wahrneh-

men konnten, nur das Langenmass von 1852 AE haben. Man
sieht hieraus, dass beide Grenzwerthe nur eine ganz relative

Giltigkeit haben. Aehnlich der fluorescirenden Substanz, die

schon von Wellenlange 1853 an nicht mebr leuchtet, konnte ja

moglicherweise auch der photographischen Platte die Pahigkeit

fehlen, von Allen Strahlen, deren Wellenlange kleiner als 1820

ist, einen entwickllmgsfahigen Eindruck anzunehmen. Diese

Ueberlegung leitete mich, als ich vor nunmebr zwei Jafarea

eingehende Versuche rait Strahlen des brechbarsten Ultravioletten

anstellte, und nicht ohne Erfolg. Es ergab sich hierbei, dass

es nur der Mangel an Empfindlichkeit der damals angewandten
lichtempfindlicben Platte, keineswegs ungentigende Energie der

Lichtstrahlen war, die meine Versuche jenseits 1820 zu keinem
befriedigenden Resultate kommen liess. Ich gewahrte ferner,

dass die Strahlen schon in der das lichtempfilndliche Silberkorn

umschliesenden GelatinebuUe erstickten. ehe sie zur EInleituDg

des Zerfalls dieses Kornes gelangten. Die Gelatine des Platten-

iiberzugs bildete sonach die Ursache meiner photographischen

Misserfolge im aussersten Ultraviolett. Die Kenntniss dieser

wichtigen Thatsache fiihrte mich zur Prapaiation einer neuen
Platte, die sich yi der Folge zur Photographie aller Strahlen jen-

seits Wellenlange 2260 besser eignete, als die vorher benutzte

Gelatineplatte.

Die neue Platte verhalt sich den Lichtstrahlen gegeniiber

durchweg ganz anders wie die Gelatineplatte. Wenig empBndlich

gegen alle Strahlen des sichtbaren Spectrums und der wenigerab-

gelenkten Strahlen des Ultravioletten, wSchst ihre Erregbarkeit von
3360 an bis in die Gegend von 1860. Bei 1860 scheint sie, wenig-

stens alien elektrischen Lichtquellen gegeniiber—andere Lichtquel-

len erzeugen niemals so starkabgelenkte Strahlen— die hochste

Empianglichkeit fiir Lichteindrficke zu besitzen. Weiter nach

der brechbarern Seite hin sinkt ihre Empfindlichkeit etwas, doch
bleibt die Wellenlange 1830, bei der die Gelatineplatte aufhort

empfindlich zu sein, ohne alien hemmenden Eindruck auf sie.

Kraftig und klar gezeichnet, gibt sie das spectrale Wirkungsband
aucb jenseits 1820. Arbeitet der Spectralapparat mit einem

Prisma, dann scheint es, als wollten die Lichtmassen, die diesem.
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fiir das menschliche Auge in ewige Nacht gehullten Strahlen-

bereiohe entquellen, gar kein Ende nehmen. Mit jedei- folgenden

Region, die man zur Aufnahme einstellt, meinfc man das End-

gebiet der kleinsten Liclitwellen zu erreiohen. Aber es ist fast,

als flohe die kleinste Welle, die iiberhaupt noch photographisch

zu fesseln ist, um so behender ins fernste Ultraviolett hinaus,

je nither ihr die Fessel der lichtempfindlichen Platte riickt.

Schon jetzt weist meine neue Platte jenseits 1852 ein Spec-

trumband auf, dass das gesamnite Wirkungsgebiet der Bromsil-

bergelatine um mehr als das dreifache an Lange iibertriflft, und
gleichwohl Ksst auch die letzte meiner Aufnahmen noch der

Hoffnung Raum, dass jenseits des Randes ibrer Platte noch pho-

tographisch wirksames Licht existirt. VorlSufig gehort aber

diese letzte Aufnahme, ohngeachtet solch' giinstiger Aussicht,

doch demjenigen Gebiete an, das ich gegenwSrtig als die Grenze

der kleinsten Lichtwellen bezeichnen muss. Die Photograpbie

des Nachbargebietes hiervon stosst zur Zeit,— aus Grunden, deren

Erorterung bier zu weit fiihren wtirde,— auf Hindernisse, die sich,

sofern es iiberhaupt moglich ist, nicht ohne grosse Anstrengung

warden beseitigen lassen.

Fragt man nun nach dem Masse der kleinsten Lichtwelle

meiner Ultraviolettaufnahmen, dann muss ich leider bekennen,

dass mir im Augenblick eine beatimmte Antwort hierauf nicht

moglich ist. Wellenlangen lassen sich im luftleeren Raume,
an den meine Aufnahmen gebunden sind, nicht so leicht ermit-

teln wie in der Luft, und die geplanten Messungen der Wellen-

langen des aussersten Ultraviolett haben darum auch besonderer

Vorbereitungen bedurft. War es doch iiberhaupt zweifelhaft,

ob sich die iibliche Methode der Messung der Wellenlangen

auf den in Rede stehenden Lichtbereich werde anwenden lassen.

Meine Vorversuche hierzu gehen zur Zeit ihrem Abschluss ent-

gegen, und die mir vorliegenden Resultate berechtigen zu den
besten Hoffnungen. Unter solchen Umstanden kaun ich das

Mass der kleinsten Lichtwelle, die meine Aufnahmen aufweisen,

vorlaufig nur schatzungsweise und mit Vorbehalt nennen. Es
diirfte dieses Mass 1000 AE nicht iiberschreiten, ja eher kann es

um ein gutes Theil kiirzer sein.

Der Wellenlange 1000 entspricht eine ausserordentlich hohe
Schwingungszahl des Lichtathers. Wahrend die brechbarsten

Sonnenstrahlen wenig mehr als 1000 Billionen Schwingungen in

der Seounde ausiiihren, schwingt ein Strahl von der Wellenlange

1000 in derselben Zeit dreibillionenmal. Mit Schwingungszahlen

so enormer Hohe hat der Spectroskopiker bisber noch nie zu rech-

nen gebabt, und gleichwohl liegt es nicht ausser dem Bereich der

Mogliobkeit, dass wir iiber kurz oder lang die Whkungen des

Lichtaetbers bis in die t'achste Nahe der Wellenlange Null verfol-

gen werden, wo der ungebeuren Anzahl seiner Schwingungen
kaum noch der Massstab des Endlichen gewachsen ist.

THE SOUNDS OF R.^

BY ALEX. MELVILLE BELL.

There seems to be special need for a better understanding of

the sounds of R. No element of speech is so variously pronounced
— in dialects and by individuals. The fundamental organic ac-

tion from which all the varieties are derived is a friotional emis-

sion of bi-eath or of voice between two surfaces in tbe breath

channel. Thus we may make an R in the throat,— producing the

effect which, when prolonged, is called a groan ; or in tbe guttural

passage, between the back of the tongue and the soft palate— a

mode which is dialectically common in many countries. A less,

definite variety is formed between the arched top of the tongue

and the roof of the mouth. This is common in the United States.

Another— and the normal English form of R— is produced be-

tween the point of the tongue and the upper gum. This is some-

times modified by inversion of the tongue within the palatal arch,

or by addition of guttural or of labial contraction. The point-

tongue R is also varied by advancement of the tongue to or be-

tween the teeth. In a common English affectation the seat of

R is transferred fron the tongue to the lips, so that R has the

sound of W. Of these varieties one may be characteristic of a

^ Paper read before the Phonetic Section of the Modern Language Associa-

tion, December. 1891.

dialect, another a mere individuality, but they are all effects

of only one organic action performed at different parts of the

mouth.
Another series of R's results from a trilling or rattling organic

vibration instead of a mere friction of the breath or voice. Thus
a trill of the epiglottis is heard as one form of R; a trill of the

uvula is another and very common one; and a trill of the point of

the tongue is the regular form of R in North Britain and Ireland.

The Spanish R has a more prolonged rattle of the same kind.

The trill has often the effect of a syllable; as in Scotch and Irish,

where it converts the grammatical monosyllables world, harm,
mourn, etc., into the phonetic dissyllables wor-rld, har-rm, etc.

These trills involve a strong pressure of breath and a harshness

of phonetic effect, in contrast to which is a form of R of simple
vowel quality, without friction or vibration; as in (a)ise and
(a)ound, for rise and round.

A similar vocalic effect is also heard for R wherever it is not fol-

lowed by a vowel; as in here, care, fire, store, tour, are, war,

term, first, etc. The syllable-like quality of this sound is dis-

tinctly felt after the close vowel e, and less distinctly after open
vowels, because their mouth- cavities differ so little from that

of R.

In Early English R was always trilled, as it continues to be in

Scotland, where most of the characteristics of Early English are

still prevalent. But in modern English the trills have been soft-

ened away wherever R follows a vowel, until little is left of the

R but its vowel quality. We are accustomed to the entire omis-

sion of R in negro speech, where do and sto are all that we hear

for door and store; but in educated utterance there is some pho-

netic effect left in R even where it is least manifest. Such deli-

cate shades of sound aie the distinguishing marks of refinement

in pronunciation, and they should be carefully preserved by

teachers and by writers on phonetics.

In a book recently published in England the learner is taught

that R is silent in such words as farm, serve, lord, prayer, weird,

etc. Had the statement been that the sound of consonant-R is

not heard in these words it would have been correct, but the R is

certainly not "silent;" it has a phonetic effect of its own, soft

and vowel-like, but a quality wanting which the words would not

have their characteristic pronunciation.

That there may be no mistake as to the teaching in the w^ork

referred to, the reader is specifically told that the words arms and

lord are exactly the same to the ear as the words alms and laud.

Now what is the sound of R which baffles the discrimination of

this writer? Let us magnify it, as in a microscope, by prolong-

ing the elementary sounds. First let us put "alms" and " laud"

under the microscope :
—

a ----1ms; lau d.

Here there is no R; the vowel remains unchanged until stopped

sharply by the succeeding consonant. Now put "arms'' and
" lord " under the microscope :

—
a Ca)rms ; lo (a)rd.

Here between tbe vowel and the m or d there is interposed a

gliding connective sound, so that the vowel is not stopped sharply

by tbe consonant, but its quality is gi-adually changed by a lift of

the tongue, verging towards but not quite reaching tbe position

for R. This is all the sound that R has, in modern English, be-

fore any consonant or when final in a word. But it is some-

thing more than nothing; and something that is essential to

the correct utterance of any word containing R before a con-

sonant.

Among the sounds of R may be reckoned the influence of R
upon other sounds. The mouth- cavity for R being very large, any

closer vowel preceding R is, as it were, stretched at the point

of junction, so as to assimilate with R. Thus a pure B is with

difficulty pronounced before R; a pure a is never, in Anglican

speech, heard before R, but a is " stretched " to eh, as in air,

chair. So, too, o and oo before R have a more open than their

usual formation, as in old— ore; pool — poor.

These widened sounds of o and oo are distinctly different from

the sound of aw
;
yet in the book before referred to the words

shore and drawer are said to have the same vowel; and the words
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your and yore are classed as identical in sound. Your, shore, and

drawer are thus ' phoneticised" into yawer, shawer, and drawer.

These words are, indeed, often so pronounced in dialectic speech;

but the science of phonetics must be retrograding instead of ad-

vancing when, in an "Introductory Science Text-Book," such

differences can be ignored, and such mere negligences cited as

examples of correct usage.

All short vowels stop sharply on consonant-R, as on other con-

soaants, as in parrot, very, spirit, sorry, hurry; but long vowels

take on the connective glide even before consonant-R, as in

weary fairy, iviry, gory, fury. Thus wea(j)ry, fai(a)ry, wi(a)ry,

etc.

The vowel quality inherent in the mouth-cavity of R is that of

er-ir in her. sir. Consequently, in such words a.'iflrm, yearn, the

r has the effect of lengthening the syllable by making it contain

two sounds of the same vowel. Let us put the words under the

microscope :
—

fi (a)rm; 3'ea (a)rn.

Test this further by analyzing the syllable "word." If the r

were "silent," the vowel would be sharply stopped by the con-

sonant d. Thus, wo d; bat the trae proaunciatiou of this

syllable interposes a glide between tbe vowel and the d. Thus,

wo (a)rd.

In forming this smooth transitional r the tongue is ^slightly

lifted from the bed of the jaw; therefore when a vowel follows

tbe r, the consonant sound of the letter is also developed; as in

fe iring = fear ring There is a tendency among many speakers

to finish all open vowels with this lift of the tongue, so that the

consonant r is inadvertently interpolated between two words, as

in "'Pennsylvania-r-Avenue, " I saw-r-it all."

Nice distinctions — like those which are the subject of this

pa;jer — are of no importance where mere intelligibility is con-

cerned; for example, in the speech of the deaf. In such cases,

the widest differences may be disregarded, so long as the words
are understood. But in the study of phonetics, the most minute
varieties require to be distinguished, because what in one case

m ly be a distinction with but little difference, may in another be-

come a very shibboleth.

I make no apology for introducing so small a topic to your
attention. In a practical subject nothing is too small to be care-

fully investigated. The whole organism of speech is but small,

and the differences of organic action from which the greatest

elementary distinctions result are, in actual measurement, exceed-
ingly small.

The sounds of R, with all their differences —rough, smooth
guttural, lingual, labial, definite, indefinite— are only one in

kind ; and we must recognize them in their faintest as well as in

their most obtrusive forms.

ON THE SECULAR MOTION OF A FREE MAGNETIC

NEEDLE.'

BY L. A. BAUER.

A MAGNETIC needle suspended so as to move freely in all direc-

tions will set itself tangent to the lines of terrestrial magnetic force.

At any particular epoch it will have a definite direction. It wil

jnake a definite angle with the meridian, which, measured in the
horizontal plane, is known as its declination, also a definite angle
with this plane, which, measured in the vertical plane, is termed
its inclination or dip. About this mean position of equilibrium a

variety of small periodic variations take place, accompanied at

times by fitful or irregular ones, which occasionally become quite

respectable. Concerning this we shall have nothing to say. But
the needle undergoes another, and by far the largest excur-
sion, requiring centuries for its fulfilment. Since its discovery
in 1634 by Gellibrand, as exhibited in the secular variation of one
of its co-ordinate angles, the declination, it has been the cause
of no end of fruitless speculation. It has engaged some of the

> Abstract of a paper read before Section A of the A.A.A.S., Aug. 18, 1892.

best minds and given rise t ) most ingenious theories, but the rid-

dle is still unsolved.

As the needle assumes different positions for different epochs,

it gradually sweeps out in space a cone, whose vertex is the

centre of gravity of the needle. Or, if you describe a sphere
having as a centre the centre of gravity of the needle, and pro-

long the axis of tbe needle until it intersects the sphere, the,suc-

cessive intersections will form some tortuous curve. The geome-
tric nature of this cone, or of this tortuous curve, remains to be

investigated. A preliminary analytical attempt was made by
Quetelet in 1877. He used fifty years of continuous observations

of declinations and dip made at Brussels, and found that a cone
of revolution would best fit his observations, the period of a com-
plete revolution being .113 years." .Mr. Sohott made a graphical

attempt for an average New England station, using about fifty

years of observation. The scantiness of his material prevented
him from making any safe deduction as to the course of the

needle.'

To our knowledge, however, no attempt has as yet been made
for the long series of observation which we possess at quite a

number of stations The usual custom is to discuss separately the

secular variation of the different magnetic elements, as though
they were different effects of forces acting, instead of component
effects. We balieve that this, in some measure, is the reason that

with 100-300 years of observation no greater headway has been
made in the conception of the requirements of the secular-varia-

tion problem.

With the view presented of the problem, some of the interest-

ing questions we may ask ourselves are: Will the orbit described

by the north end, say, of the needle, be a closed curve or approx-

imately so? That is, will the needle at the end of a certain period

assume the same direction that it had before, and again sweep
over the same curve in the same length of time? Or, will the

needle never return to a previous position, and thus never fulfil

a secular variation period? If we have such a thing as a true

period, is it the same all over the globe? If we have to deal with

different periods, as the discussions of declination observations

at various stations would seem to indicate, are these local or inde-

pendent, and thus belong to different systems of magnetic forces?

Or, do they but indicate different stages in the development of

the secular variation, whereby either the period itself is a fluotu-

ting one, or the orbit consists of several branches or loops ? If

the secular waves travel from east to west, traversing the whole

globe, then by making an instantaneous circuit of the earth in an

'easterly direction, shall we find the needle at every station farther

along in its secular orbit? Shall we find a continuously progres-

sive and consistent motion throughout our survey, thus correlating

the stations and referring the cause to a common origin ? If we
find this to ba but roughly so, then by selecting as a base station,

one where we have a long series of observations, we may with the

aid of the shorter series at other stations, by adopting a time-co-

efficient determined from a comparison of the curves, attempt to

answer some of the questions propounded without waiting until

centuries have given us a complete period ? Finally, what is the

law of force acting upon the needle to cause it to describe its

orbit ?

To carry on a study of the secular variation to the best advan-

tage, it would be highly desirable that at all stations where we
have a tolerably long series of observations they be put in the best

shape possible by one familiar with the subject and the station.

It would then be an easy matter to establish secular variation

stations all over the globe, where future observations might be

made. This would mean simply the inauguration of a grand

scheme, the fruits of which mighi not be seen for centuries.

While such a gathering of material has already been made for

many stations, there is, however, abundant material left.

The first station selected for discussion is London, where we
have the best series of observations of both elements. The de-

clinations date with Boroughs's in 1580. They can be represented

(within their probable error) by the following formula, derived

2 See Bulletins de I'acadi^aile royale de sciences etc. de Bruxelles, 47nie an-
nee, 2<^^ aerie, T. slv.

3 See U. S. Coast and Geodetic Survey Report for 18S5, App. No. 6, p. 273.
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from a least-square adjustment of all the observations between

1580 and 1890 :
—

D. (1).+ 6.24° + 17.75° sin [0.7° (i - 1850) + 112.7°]

± .10 ± .31 ± .2

"Where D stands for the declination at any time t, positive when

•west, and 0.7° = = anarular motion in one year. The dif-
514

ferences between the observed and computed values would seem
to indicate a fluctuating smaller period of about 80 years, having

a variable parameter of about J°. Somewhat similar results vpere

found at Paris by Mr. Schott, an'd at Christiania by Professor

Weyer. No attempt was made at present to establish this second

term, it lying within the probable error, which for a computed
result is ± 20'.

The inclinations datevs^ith Norman's in 1576. The observations

between this dfite and 1S91 can be represented by the following

formula :
—

J= 70.40° — 3.98° sin [0.7° {t

± .065 ± .09

1850) + 33.0°]

±.1
(2).

Where /= inclination at any time t and the period involved, 514

years— apparently the same as for (1).

The probable error of a computed value is ± 10', which, con-

sidering the material, is satisfactory. Both (1) and (3) apply to

latitude 51° 30' and longitude 0° 07' west of Greenwich. The
mean of the Greenwich and Kew observations was taken to ap-

ply to this station. 'Comparing (1) and (2), a remarkable result

peculiar to this station will be noticed— that the epochs are prac-

tically complementary, hence the following approximate relation

betvyeen the declination and dip can be found :
—

—^— -h
'' =1 (3).

Il7.75j= (3.98)"

Where (! = Z)- 6.34 and i = /- 70 40.

From (1) and (2) the following results are obtained :
—
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then be named. Let Jonesia then be found to be the same genus

as Smithia. Then the name Jonesia "lapses into synonymy"
and cannot be thereafter applied to any other genus in botany.

That is all that is m^ant by the saying " once a synonym, always a

synonym." In other words, if Jonesia is not good for what it

originally meant, it is good for nothing; it is to be deleted abso-

lutely, and cannot come into re-existenoe by transfer to any other

genus.

Exactly the same principle holds for all specific names within

their respective genera. Example: Let there be a iJosa S'm'Ww.

Let some one then name a Rosa Jonesi. Let R Jonesi be con-

sidered to be the same species as J{. Smithi. Then there can never

be a R. Jonesi ; that is to say, no other species of Rosa can be

specified as Jonesi. But, of course, if anyone discovers, after this

reduction of Jonesi to a synonym of Smithi, that what had been
called R. Jonesi is a good species, then Jonesi revives as the name
of that species; and the fact that it had been (erroneously) re-

garded as a synonym of Smithi is no bar to its use in its original

sense.

So the expression, "once a synonym, always a synonym," is

seen to hold perfectly good in its proper acceptation The fact

that a certain name has ever been wrongly regarded as a synonym
does not make it a synonym; for it ceases to be such the moment
the mistake is detected and corrected, and therefore is not amen-
able to the rule at all.

I think that, on this reconsideration of the subject, Mr. Town-
send may be himself the first to affirm the validity of the now
famous maxim, and I am sure that, if he does so, he will find it

works well. Elliott Codes.
Smithsonian Institution, Washington, Oct. 10.

Crayfish Attacked by Leeches.

While walking on the beach at Lake Chautauqua one day, re-

cently, I observed a crayfish about four inches in length lying just

at the edge of the water, where it had apparently been thrown up
by the waves.

On picking it up, I found that it had moulted but a short time
previously, and that its new shell was still quite soft. As I lifted

the animal, I was surprised to see five large leeches, the smallest

of which in its semi-contracted position extended nearly three

inches, hanging from the body, and upon a closer investigation

observed that all five were attached to a single portion — the left

chela. The part which had been attacked by the leeches was the
area of attachment of the adductor muscle; and, if the work had
not been interrupted by my examination, it would have resulted

in the complete crippling of the pinching apparatus of that side.

Other and seemingly less protected portions of the body were un-
injured.

It would be interesting to ascertain whether the point of attack
in this case was accidental or determined by intelligence, but the

appearance was that the leeches, appreciating that their prey was
just at this time incapable of protecting itself, had deliberately

attacked the animal in such a way as to prevent it from protect-

ing itself in case its shell should sufficiently harden before they
had succeeded in killing it. The right chela had one slight perfo-
ration in it, in the same location, and it is possible that a leech

had begun there also, but dropped off unnoticed when the crayfish

was raised from the ground. I should be glad to learn of any
other observations on the way in which leeches attack their prey.

H. T. Fersau).
state College, Centre County, Pa., Sept. 27.

A Wasp Study.

Near my summer home we have large numbers of the small
solitary wasp {Eunienes smithii). The mother- wasp digs a pas-
sage and cell, usually in the open sandy pathway: our path-
ways show hundreds of these wasp-holes, about one-half an inch
in diameter, while the work is going on and before the cells are
closed. The egg having been laid, the mother-wasp provides a
caterpillar or two, which she leaves in the nest in a state of coma
or paralysis; this coma lasts until the young wasp is hatched,
when it finds fresh living food ready for it.

About the time when the Eumenidas are busy with home-build-
ing and egg-laying, we usually have on our wild cherry-trees and
young poplars large numbers of the nests of small caterpillars.

This year I noticed a remarkable absence of caterpillars ; scarcely

a web-nest was to be seen. It did not occur to me to wonder
what food Madame Eumenes would provide for her babes in this-

famine of caterpillars, until one day I was treated to a curious

spectacle. I saw a slender blue-black wasp about an inch long^

carrying off a large gray grasshopper. The grasshopper was fully

two inches long, large and heavy in proportion to its length, a
handsome insect of a greenish-gray, with some pale yellow touches
and markings.

The wasp lay upon the caterpillar, its thorax upon the thorax
of the caterpillar, and its sharp-pointed black head resting exactly

between the large, full eyes of the captive. The small fore legs

of the wasp clasped the upper part of the caterpillar's thorax; the
wasp's tliird pair of legs lay along the thighs of the large hind-

legs of the grasshopper. Clasping its prize firmly with its first

and second pairs of legs the Eumenes flew, carrying the grass-

hopper. Each flight was short, not over from five to ten yards;

then the wasp settled, and before flying again made some little

progress between walking and flying, dragging the grasshopper

beneath it in the position just described. The course of the wasp
was in a direct line. It followed the path for a time, but where
the path curved or deflected the wasp moved directly over bushes,

stubble, and long grass.

Meanwhile, the grasshopper was absolutely quiescent, and h^d

. I not known the wasp's penchant for living prey, I should have

believed it to be dead. I followed captor and prisoner for some
fifty yards, and then seized them both. The wasp clung t ) her
prey, and seemed so absorbed in that as to be heedless of capture.

I took the two home in my hand, holding by the body of the

grasshopper, put them on a plate under a goblet, and proceeded

to examine the case.

The wasp was not biting or stinging the grasshopper, but merely

held it firmly clasped, the rigidity of the heads of both insects

being very noticeable. The extremity of the abdomen of the wasp
trembled slightly; the eyes of the grasshopper had a very peculiar,

dull, unseeing expression, like those of a person in a state of

coma; occasionally the grasshopper's large thighs quivered, und
constantly there was a slow expansion and contraction of the

abdominal rings. Finally I forcibly removed the wasp from the

back of the grasshopper, and placed the latter on the fioor in a

draught of air. In a moment or two it seemed to recover itself

slightly, stretched all its legs, and gave a feeble hop. I then set

the wasp free within a foot of the grasshopper, and seeming to

recognize its booty, it dashed upon it, and took the same position

as before. There was no biting of the head of the grasshopper.

I watched both closely. After this second capture the grasshop-

per rapidly succumbed : its first pair of legs curled up closely ; the

second pair folded together into a kneeling posture; the hind-legs

were extended, quivered no longer, and the abdominal expansion

and contraction were feebler and slower.

At the end of twenty minutes I removed the wasp, carried her

to the other side of the house and set her free. She departed as if

reluctantly "enforced to go and seeming still unready," evidently

all her mental powers, whatever they might be, were concentrated

upon that grasshopper. I returned to the grasshopper, and found

it giving no signs of life except the abdominal motion. I then

sprinkled it thoroughly with ice-water. It recovered a. little,

moved its thighs several times, but the contraction of the first

and second pairs of legs, and the motionless, stiffened state of the

antennae, were very marked. In whatever position I put the in-

sect there it remained, on back or side, or propped up on its bent,,

"kneeling" fore-legs. The slight reviving produced by air,

water, and freedom from its enemy did not last. The grasshop-

per grew more rigid and the ring expansion less and less marked.

I desired to keep the creature to discover how long it remained

uncorrupted in this state, but a sharp gust of wind blew it from!

my hand into grasses where I could not recover it.

The manner of the carrying of the grasshopper by the wasp,

the strength exhibited by the wasp, its absorption in its prize, the

peculiar resting of its head motionless upon the upper portion of
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:the grasshopper's bead, and the singular state to which the grass-

hopper was reduced, all seemed to me worthy of notice.

Evidently the grasshopper was carried off to serve for the food

of the young larva, instead of the caterpillar usually provided.

Had the grasshopper been paralyzed by a sting or bite ? Was it

mesmerized or hypnotized by its vigorous little enemy ? What-
ever had been done to it, it was absolutely quiescent and making
no manner of fight for itself. Julia McNair Wright.

Fulton, Missouri.

Auroras versus Thunder-Storms.

DUKING September just past sun-spots were very numerous and

large. Nevertheless, auroras during the month were without

•exception comparatively inconspicuous. In this case certainly

large sun-spots have not been attended by bright auroras, as some

have held to be the rule. The explanation of this anomaly, which

appears to be justified by systematic records in my possession, is

that thunder storms took the place of auroras. It has been found

.that not unfrequently thunder-storms become widely prevalent

upon dates upon which auroras should fall in accordance with

their periodicity corresponding to the time of a synodic revolution

of the sun. When this happens, it robs them of their brightness,

wholly or in part. The relation between these two classes of

phenomena appears to be reciprocal or substitutive, the one taking

the place of the other under conditions which are only just be-

ginning to be understood, and which are in process of investiga-

tion. M. A. Veeder.
Lyons, N.Y., Oct. 8.

European Origin of the Aryans.

In reference to Dr. Brinton's note in Science, Sept. 16, I cer-

tainly have not read all D'Halloy's writings, which seem to me to

have no present scientific value, possessing merely a faint his-

torical interest. I only professed to have read those passages

which Dr. Brinton cited in his lectures.

The extract which Dr. Brinton now gives from the article of

1848 only confirms me in my conclusions. D'Halloy's mention

of an Himalayan origin, and his allusion to the hypothesis that

the Indo-Germanic languages were derived from Sanscrit, point

lather to an acquaintance with Adelung's Cashmere theory of

1806 than to any adequate knowledge of the Cen'ral-Asian

hypothesis of Pott, Lassen, and Grimm, which dates from 1847-48.

At the time when D'Halloy, in his "Elements d'Ethnographie,"

appended a note to this article, he must have heard of the Cen-

tral-Asian theory; but the "Elements d'Ethnographie"' I had

not looked at, as it was not one of the works cited by Dr. Brin-

ton.

However, the matter is so unimportant that if Dr. Brinton still

wishes to maintain his view, we may agree to differ.

Isaac Taylor.
Settrlngton, York, England, Sept. 89.

Change of Diet in Birds.

Everyone who has a garden must have noticed the manner in

which the common sparrow destroys the flowers of the yellow

<3rocu3. The earliest mention of this which I can find is in Science

•Gossip for 1865. The question is. Was the bird previously in the

habit of thus destroying crocus flowers,— I do not say eating,

—

or is it a new departure ?

Since then I have observed that the common yellow primrose

is similarly injured by sparrows. Seeing a crowd of sparrows

busy among some primrose plants in my garden, I made a close

examination of their work. Some of the flowers had been entirely

plucked off; in others the entire cradle and some of the petals had

been bitten off and dropped on the ground, but nothing appeared

to have been eaten. I examined a number of the flowers care-

fully, first with the naked eye and then with lenses of different

powers, but I could find no traces of insects which the sparrows

might be supposed to have been seeking.

The main point is, then. What is the motive of the sparrows in

thus singling out the crocus and the primrose for attack ?

W. Slater.
IjOndOB, England, Sept. 29.

BOOK-REVIEWS.

The Speech of Monkeys. By R. L. Garner. New York, Chas. L.

Webster & Co. 8°. 233 p. $1.

The work of Mr. Garner upon the " Speech of Monkeys" is

already well known through the public press, and all who have

become interested in this extremely suggestive subject will be

pleased that he has summarized in a neat little volume the impor-

tant results of his work up to the present time. Nearly all of the

facts published in this volume have already been given to the pub-

lic through the pages of the Cosmopolitan, The Forum, The North
American Review, and other publications; but in this volume he

has brought together all of the important facts given in these

various places. Mr. Garner has been at work upon the subject of

monkey language for some eight years, and, although a number
of interesting facts were seen earlier in his observations, it was
the application of the modern phonograph to the study which for

the first time put the subject upon a scientific basis.

The present work is divided into two parts. The first part gives

an outline of the facts as he has observed them, and his methods
of experiment. As one reads this part he receives two impressions.

The first is as to the exceeding scantiness of the definite results.

It is perhaps a little disappointing to find that the speech of

monkeys as thus far made out by Mr. Garner seems to be confined

to a few sounds, nearly every one of which has a variety of mean-
ings, or rather does not seem to have any exact significance.

This is, after all, not to be wondered at. Mr. Garner himself

recognizes that he has only made a beginning in his researches,

audit must be remembered that he has had absolutely no guidance

from the previous work of others. Moreover, it is to be expected

from their general grade of intelligence that the speech of mon-
keys will be confined to a few ideas, and those ideas of the widest

general signification. The second impression that we receive as

we read the book is, that Mr. Garner's work, so far as it has gone,

is reliable and that he is dealing with facts rather than fancies.

We cannot but feel that the few facts which Mr. Garner has

made out are well authenticated. It is very striking when we
learn that Mr. Garner has so far discovered the speech of monkeys
as to have learned the passwoi-d into their good graces, and we
cannot but be interested in his ability to attract the attention of

monkeys by saying to them, in their language, the word which
means food. His ability to thus obtain their good-will by the use

of a word of their own language ; the fact that monkeys always

use this word in connection with food; the very fact that the

meaning of the word is vague, being used in connection with food

or drink, or "any kindly office done them; " the fact that other

actions of monkeys are also always accompanied by a perfectly

definite sound, which Mr. Garner has in many cases been able to

imitate; the fact that a repetition of these sounds in all cases will

produce similar actions in other monkeys of the same species ; the

fact that monkeys of different species do not use the same sounds

under the same conditions; the fact that occasionally one monkey
learns a word used by another species of monkeys for certain pur-

poses; the fact that monkeys do not use these words when alone

but only when they have some one to talk to ; and many other

incidental occurrences combine to give us the feeling that, so far

as Mr. Garner has gone, his belief that monkeys have speech is

well substantiated.

As one reads this work, he is at some loss to know in his own
mind whether to predict that Mr. Garner is going to be able to

develop the speech of monkeys to a great extent, and is only on

the threshold of important discoveries, or whether he has already

nearly reached the limit of their speech. Their language, of

course, cannot advance beyond their knowledge, and it may be

that their speech will be confined to the vague expression of a few

of their crude conceptions of nature. Mr. Garner believes, how-

ever, that there is very much to be still discovered, and that the

speech of monkeys is of more importance to them in expressing

their ideas than their gestures.

The second part of the work is of considerably less interest,

being more in the line of speculation. It gives the theoretical

deductions which Mr. Garner is inclined to draw from the facts

he has already seen, and some few speculations as to the origin
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and significance of language. In this part of the work we must

find the chief interest in the fact that we have an attempt to

theorize as to the origin of speech from the standpoint of its be-

ginning in the lower animals, rather than from the standpoint of

its more developed conditions in man. The study of language

hitherto has been to reduce human language to its lowest and

simplest form. Mr. Garner for the first time attempts to develop

language from its simpler conditions in the lower animals, and if

Mr. Garner's conclusions differ in some respects from the ideas

that have hitherto been in vogue, it is not surprising.

On the whole, the work of Mr. Garner is extremely interesting

and suggestive. As a piece of book-making it is ojien to criticism.

It is sketchy ; it is not very logically arranged, containing a mis-

cellaneous mixture of observations on the intelligence, habits,

gestures, affections, and general mental attributes of monkeys,

some of which are new, but most of which are not especially new,

and have little relation to the subject of monkey speech. The

observations on the actual speech of monkeys, which is of course

the really vaWable part of the work, fills only a small portion of

the book. We must look upon this volume and the work it de-

scribes simply as an outline sketch of the beginning of a series of

results which may be carried to a successful issue in later years.

The thanks of science are certainly due to Mr. Garner for open

ing to us a new line of research and a new realm of suggestive

thought. H. W. Conn.

Outlines of Zoology. By J. Arthur Thomson. Edinburgh and

London, Young J. Pentland, 1893, 655 p. 111.

For some years now there has been no text-book of zoology in

the English language at all adequately representing the present

state of the science, and at the same time of moderate cost. The

cost of Claus and Sedgwick is high; the translation of Lang must

remain incomplete till the original shall be finished; Lankester's

promised book still delays its appearance; Packard is out of date,

as for that matter is Claus and Sedgwick ; and the college teacher

who wishes his students to have a good reference book in their

possession hardly knows where to turn when the said students

combine a comparative ignorance of German with thinly-lined

pocket-books. Under these circumstances, the prospect afforded

by the announcement of Mr. Thomson's book was distinctly at-

tractive.

It may be said at the outset that the hook to a large extent re-

sponds to favorable anticipations. Mr. Thomson, while not much
known as an original investigator, has made a record for himself

in the hardly, if at all, less useful role of abstractor and collator

of the work of others, while his occasional essays and his work
with Professor Geddes on the evolution of sex have shown him to

possess an agreeable literary style. The " Outlines of Zoology " is-

an exceedingly readable book, and perhaps the only criticism that

can be made upon its style is that it occasionally degenerates into

flippancy. Professor Forbes was quite justified in making his joke

about the "wink of derision " which Luidia gave him as it passed

over the side of the boat after breaking off its arm ; but it is hardly

desirable to waste space in repeating the joke in a text-book. A
good many examples of this kind might be quoted.

Mr. Thomson wisely, we think, follows the example of Claus,

Boas, and other writers in devoting a considerable amount of space

to general matters. The first ninety pages of the book are occu-

pied with an account of the functions of animals, the meaning of

organs, tissues, and cells, methods of reproduction, fertilization,

segmentation, etc., palaeontology, distribution, and the principles

of evolution. Evidently these subjects must be treated in the

briefest possible way ; but the result is on the whole not unsatis-

factory. The first chapter, however, which takes for granted a

knowledge of the meaning of such words as " cells," for example,

would be a pretty tough morsel for the average student beginning

zoology without any hiological training. Of the remaining 514

pages (excluding index), 343 are taken up with invertebrates, and
171 with vertebrates — an arrangement which, for a general text-

book, surely gives too much space to the vertebrates.
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Delivery.

WANTED.—A position as zoological artist in cob-
t ection with a scientific expedition, institution
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AMAN, 36 years old, of extensive experience, hay- -

ing the degrees of A.M. and Ph.D.. desires a
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kindred studies in a college or university. Can
furnish numerous testimonials or references as to
success and skill in most modern laboratory
methods. Address E. W. D., Md. Agr. College,
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A JOHNS HOPKINS graduate (189'3) desires a
position as instructor in mathematics and
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timonials, desires a position as Analytical Chemist
or as assistant to. such. Address to WM, LAWSON, ,
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In treating of each main division of the animal kingdom, the

author begins with a classification of the group and general re-

marks on its biology and characteristics. Then he takes each

class in order, and gives an account in some detail of a type-ani-

mal, followed by notes on other interesting genera in the class. In

the smaller classes, the type may be omitted. Finally the embry-
ology and affinities of the group are discussed. Sometimes the

orders also are characterized, especially among the vertebrates, at

other times this is unnecessary.

It is impossible to mention fully either the good or bad points

of the book in a short review. It is very well up to date in most
respects. Resumes are given of important discussions, such as

that regarding the origin of the vertebrates, the position of

Balanoglossus and other Hemichordata, etc. In most cases the

treatment of the various subjects discussed is impartial to a de-

gree. We hear something of "anabolism," "katabolism," "male-
ness," " femaleness,'' and so forth, but not too much; and the

author's opinions are never dogmatically expressed. On the oppo-

site side of the account must be placed the fact that some phylo-

genetically important groups are very inadequately discussed,

apparently because of their small size, the Polyzoa and Bracbio-

poda, for example. Among the Rotatoria, TrouhospluEra is ap-

parently not mentioned at all. A feature of questionable advan-

tage is the constantly recurring tables of resemblances and differ-

ences between families, orders, classes, and sub-kingdoms. These
tables undoubtedly present matters in a striking form, but as

undoubtedly they lead to " cram work" in the case of many stu-

dents. Perhaps this is the reason for their presence. Mr. Thomson
says that his book is partly intended for medical students, who,
for the M.D. degree in Edinburgh and other British universities,

are required to pass an examination in zoology. It may be that

the tables were inserted with a special view to their requirements^

And still another serious defect in the book is the way in which it

is mis-illustrated by 32 full-page plates of rough diagrams. None
of the illustrations can be called good, some are atrocious.

Still, taking the book all in all, it is perhaps the best lecture-

companion for college students in English at present, and it is to
be hoped that an American edition may soon be forthcoming.

John Gardiner.
University of Colorado, Boulder, Col.

AMONG THE PUBLISHERS.

To encourage the use of tlie microscope, which certainly has
proved a fascinating hobby for many as well as a most important
art for all science-workers, the Bausch & Lomb Optical Company,
Rochester, N.Y., has for some time published a hand-book, enti-

tled "Manipulation of the Microscope" (75 cents), by Edward
Bausch. That this book has served a good purpose is evidenced
by there having been ten thousand copies sold.

— In the announcement of new books and new editions for the
hohday season of 1893 the eight-volume set of "The Lives of the
Queens of England," by Agnes Strickland, is foremost in J. B.
Lippincott Company's list. The work is a reprint of the author's

latest revised edition and contains portraits of the queens of Eng-
land and numerous other illustrations especially prepared for this

edition. Dr. Charles C. Abbott, so well known as a most delight-

ful writer upon nature, has a volume of his " Recent Rambles."
Most of them were made through the Delaware Valley, the region

he has made peculiarly his own, but by way of contrast we also

have trips in New Mexico and Arizona, and a wandering through
a seaside forest. This is the first one of Dr. Abbott's books to be

illustrated, and it contains nineteen reproductions of photographs
made by himself. In addition to other important announcements,
we note that Mr. W. S. Baker has again laid students of Ameri-
can history under obligations in the " Itinerary of General Wash-
ington," which with great pains and accuracy he has compiled
from original sources. The work embraces the period of the rev-

olutionary war.
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Dr. T. H. Andrews, Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

"A wonderful remedy which gave me
most gratifying results in the worst

forins of dyspepsia."

It reaches various forms of

Dyspepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and

making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Riimford Chemical Works, Providence, R. I.
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The Patent Lightning Dispeller is a conduc-

tor specially designed to dissipate the energy

of a lightning discharge,—to prevent its

doing harm,—placing something in its path

upon which its capacity for causing damage

may be expended.

No recorded case of lightning stroke has

yet been cited against the principle of the

Dispeller. So far as known, the dissipation

of a conductor has invariably protected under

the conditions employed.

Correspondence solicited.

AGENTS WANTED.

The American Lightning Protection Companj,

United Bank Building, Sioux City, Iowa.

CALENDAR OF SOCIETIES.

Numismatic and Antiquarian Society,

Philadelphia.

Oct. 6.—The president. Dr. D. G. Brinton,
described a recent visit to the aboriginal
jasper quarries in the Lehigh Hills, Pennsyl-
vania. Two sites were examined, in com-
pany with the discoverer, Mr. H. C. Mercer,
and Mr. Charlemagne Tower, president of
the Board of Managers of the Museum of the
University of Pennsylvania. The pits at

one site numbered about sixty ; at the other
nearly double that number. Some were
eighty feet in length by twenty to thirty

feet wide and must have been at least twenty
to thirty feet deep. An enormous amount
of the material had been excavated and car-

ried away to be worked into arrow and
spear-heads. Quantities of quarry rejects

were visible, and one work-shop site was
visited. Thediscovery of these quarries adds
greatly to the correct knowledge of the
archseology of Pennsylvania. Dr. Robert
H. Lamborn exhibited and described two
copper turtles of singular workmanship, one
from the Casas Grandes, the other frona

Chiriqui, Central America. Both displayed
the peculiar character of wire-work in use
by the native copper and gold smiths.

NEW ARC LAMP
COLLEGE PROJECTOR

J.W.QUEEN&CO.
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To the Readers of SCIENCE:
During the past year it has been found possible to enlist the interest of

scientific workers in the success of Science to such an extent that more than eight

hundred have promised contributions during the coming twelve months. Not

only are contributions of merit coming in ever increasing numbers from American

scientific men and women, but we are now securing our first contributions, in any

quantity, from abroad.

We know that this development in the usefulness of Science is appreciated,

not only from the many kind letters received, which are always inspiring and

which we wish our friends would mark as at our disposal for publication, but

from a marked increase in the number of new subscribers.

Science owes its existence to the munificence of two gentlemen, whose names

we do not feel at liberty to publish, who contributed very nearly $100,000 toward

the support of the paper in its early years. There is no longer need of such

liberal subsidizing, but we do need cash subscriptions from all who feel at all in-

terested in a weekly journal of science in America.

There is no question that scientists are cosmopolites and that a journal is the

more useful to them the more it is international in its character. As the result of

our efforts to develop the use of Science abroad, we have recently published

articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H.

Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac

Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac,

Paris; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris
; J. Edmund

Clark, York ; and have in hand for early publication a number of papers from

prominent European scientific men.

To develop this international feature of the paper an enlargement to twice

its present size will be necessary, and an increase of the price to six dollars.

If we can secure a sufficient increase in the number of subscribers we can

promptly enlarge and improve Science still further, but cannot withoutj. aS in the

past the work, as will be seen, has been largely a labor of love. Within the

acquaintance of each of our readers there must be someone sufficiently interested

in the development of what we hope is a valuable means of scientific discussion

to subscribe six dollars, and we urge each and all our friends to do what they

can to help. If the number of new subscribers is as large as we hope, one- half of

the enlarged Science would be printed and published in London to facilitate

promptness of publication.

INDEX
TO VOLUME XVIII OF

SCIENCE
is in preparation, and will be

issued at an early date.

Form of Subscription.

N. D. C. Hodges, 874 Broadway, New York :

Enclosed is check (money order, or whatever it may be) for six dollars, for

which enter me as a subscriber to Science for one year and thirty-seven weeks, it

being understood, however, that if the number of new subscribers received justi-

fies the enlargement of the paper to twice its present size, the price being raised

to six dollars per year, the term of my subscription shall be curtailed pro rata for

the unexpired term.

Name.

Address.

THE BOTANICAL GAZETTE.
A monthly illustrated journal of botany in

all its departments.

25 cents a number, $2.50 a year.

Address PUBLISHERS BOTANICAL GAZETTE,
Bloomlngton, Ind.

I have left on my hands a large collection of cop-
per ores from Lake Superior, together with about
one thousand miscellaneous specimens. The copper
is as fine as was ever taken from the mine and the
specimens are something very unusual. Prices sent
on application. This is a grand opportunity to
secure some of the finest Lake Superior specimens
that have ever been put on the .market. There
are also some fine specimens of native silver and
copper and phrenite and amethyst. H. ANTHONY
DYER, Brown University, Providence, R. I.
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More than nine hundred of the lead-

ing scientific men and women of Amer-
ica and Europe have agreed to contrib-
ute to the paper during the coming year; and,
as others are constantly joining in this move to

make the paper more valuable than ever, it can-
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THE CAUSES OF INFECTIOUS DISEASES.

BT HUGO ENGEL, A.M., M.D., FELLOW OP THE AMERICAN ACADEMY

OP MEDICINE, L. PROFESSOR OF NERVOUS DISEASES AND CLINICAL

MEDICINE AT PHILADELPHIA, ETC.

The real causes producing infectious diseases were unknown
until the present era. Preventive treatment, where it existed,

was hased upon empirical observations ; and, although the idea of

a contagium vivum was conceived a hundred years ago, the possi-

bility of a tangible demonstration of the destructive agent under-

lying all those zymotic diseases which have so often decimated

mankind and wiped whole communities from the face of the earth

was scarcely dreamed of a few decades since.

To-day medicine may truthfully be called thebenefaclrixof the

human race ; and, though we are but on the threshold of the new
era, yet enough has been already achieved to prove of eminent

value to humanity. Only twenty years ago who would have

thought it possible that so dreaded an epidemic as the Asiatic

cholera could be prevented from entering a country whose borders

it had reached, and that the fatal malady when it had once found

victims in a populous city could be limited to the imported cases

attacked, and its further progress be halted? Here we had
cholera at our very doors ; but it could not enter, and a whole

continent has escaped its deadly visit. '"• In such great centres of

human industry as New York and Berlin, where thousands of

strangers daily arrive and depart, a few cases occurred, but the

ghastly disease was driven off without its being able to select one

more victim !

Such facts prove the value of the achievements of modern medi-

cine, and clearly show the immense progress this science has made.

The question naturally occurs to the intelligent mind — how was
it possible to achieve what but recently has seemed unattainable?

And the answer is— because of the knowledge gained by bacteri-

ology, this new but all-important branch of modern pathology !

Let us glance at the recent discoveries and bring before our

mental eye the principles underlying the study of infectious dis-

eases. At the boundary of the animal and vegetable kingdoms
there is an immense empire of beings so minute that the naked

eye cannot see them, and that the most powerful microscope alone

does not suffice to determine the various species. So difiBcult be-

comes here the recognition of the individual that for years the

most eminent authorities were in doubt how to classify these

minute organisms. Are they animals or plants ? The weight of

testimony has at last decided in favor of the empire of plants. To
it belong these micro-organisms, of which millions weigh but one

grain, but which have the power of multiplying at such an ex-

traordinary degree that, as Cohnheim has calculated, the breed of

bacteria springing from one germ about ^-j^ of a millimeter in

length and j^Vsr of a millimeter in thickness, provided the devel-

opment and multiplication could go on without hindrance, within

less than five days would completely till all the oceans of the earth,

and the descendants of one single micrococcus, whose weight is

so little that sixteen hundred millions of them weigh but one

grain, would within three days reach the enormous weight of

fifteen million pounds ! But fortunately natm-e has placed im-
pediments in their way ; they can develop only under certain

favorable conditions, otherwise how soon would these diminutive

little beings overpower every living organism !

There are two great subdivisions of these microbes, hyphomy-
ceti and schizomyceti. The first, so-called moulds or fungi, mul-
tiplying mainly by the aid of spores, are parasites, among which
are many that give rise to diseases of the skin and mucous mem

brane, as favus, thrush, etc. The propagation of the second class

— schizomyceti— takes place mainly by division. Most of them
have a rod-like form. The Greek word for rod is paK-r/piov ; hence

the term bacterium. But not all have the same shape, and ac-

cording to their forms they are arranged in six classes:—
1. Micrococci, or cocci, with circular shape.

3. Bacilli, including all rod-shaped bacteria, short or long.

3. Bacteria proper, as which science recognizes only the shortest

bacilli.

4. Vibriones, rods of wavy shape.

5. Spirilli, forming short, stiff screws.

6. Spirochaeti, having the form of long, flexible screws.

Modern research with positive certainty has demonstrated the

fact that the activity of bacteria is not limited to the production

of one kind of processes. While many of them never prey upon

the human organism, others are pathogenic, i.e., disease produc-

ing; but the first condition necessary to their development is their

entrance into the living human or animal body. One class of

schizomyceti, the so-called septic bacteria, at once begin their

enormous propagation, when death has interrupted the mechanism

of life and the organized tissue having ceased all motion is decom-

posed, decays, ferments, and putrefies. To-day it is a recognized

fact, undisputed by any authority, that the process of putrefaction

by which the dead organized tissue returns its constituent parts to

the inorganic world and thus completes the never-ending circle,

is caused by the septic microbes alone. Without them there can

be no decay. All our disinfectants, our processes of embalming,

our methods of preserving organic substances by complete exclu-

sion of air, are based upon one principle— preventing the develop-

ment of septic bacteria.

Another kind of these minute organisms gives rise to various

chemical changes known as fermentations. The process by which

sugar is changed to alcohol and carbonic acid is due to the yeast-

plant; when fermented fluids become acid, this c'lange to the

vinegar fermentation is caused by another bacterium; that milk

turns sour a rod shaped schizomycete is responsible for; the dis-

colorations noticed on potatoes, cheese, boiled eggs, etc., as well

as the blueish and yellowish tint sometimes assumed by milk, and

the green and blue color of pus, are produced by bacteria. The

remarkable incident which has caused so much religious supersti-

tion, viz., that on the holy wafer appeared a drop of blood,

simply depends upon decomposition induced by a micrococcus

(Monades prodigiosce, Ehrenberg), and is met with also in un-

leavened bread.

But bacteria do not cause only the decomposition of dead or-

ganic substances, they extend their fiendish power also to the

destruction of the processes of life of the highest organized beings

— the human race and the animals nearest to it.

It would lead me here too far to narrate how the discovery was

made, and how by patient research and logical reasoning science

has at last succeeded in determining the true cause of infectious

disease. Suffice it to say that every zymotic malady — be it

acute, like cholera, pneumonia, typhoid fever, small-pox, chWken-

pox, scarlet-fever, measles, whooping-cough, yellow-fever, inter-

mittent or remittent fever, cerebro;spinal fever, erysipelas, diph-

theria, etc., or chronic, like tubercular consumption, cancer,

chronic malaria, lupus, etc. — is due to some special micro-

organism, which during the process of development and multipli-

cation in the human (animal) tissues gives rise to the formation

of ptomaines, — highly organized and most virulent poisons,

—

which in their turn produce the phenomena, the group of symp-

toms, that characterize an infectious disease. And the more active

this process of development, the greater the number of the bac-

teria introduced into the living organism, the more favorable the

soil presented to them, the more viru ent is the ptomaine, the
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more overwhelming the effect ! We thus have an explanation of

the fact often observed that at the beginning of some epidemics,

especialiy of such grave maladies as yellow-fever, typhus, Asiatic

cholera, etc., the victims seized by them frequently die within

less than an hour after the first symptom has indicated the out-

break of the disease.

How difficult, however, bacteriological investigations are may
be judged from the following data. Some of the pathogenic

bacteria resemble each other so greatly that the microscope alone,

however powerful, does not suffice for their recognition. In such

cases the suspicious microbes are exposed to the influence of

various coloring processes; and, as each species evinces a behavior

different from that of another variety, the result of the coloring

tests often leads to the recognition of the species. But even that

does not satisfy the modern bacteriologist. Pure-culture and ex-

perimental research must be added. After all the microbes

present in a diseased tissue have been removed, they are spread

over a layer of beef-tea gelatine, where their development is

watched under the microscope. If there are several species — sup-

pose three, though there may be many more— it is soon found that

on three different spots of the gelatine certain changes are going

on. While in one spot a peculiar excrescence has formed, in

another a cup-shaped depression is noticed with the gelatine near

it dried, and in the third the shape observed is still different and
the gelatine surrounding this spot has become more fluid. From
these various behaviors the expert can probably recognize which
of the three species is the pathogenic one for whioh he is looking.

Certainly in all these researches care must be taken that no other

micro-organism can enter the receptacle in which the develop-

ments are progressing; and, as the atmosphere constantly con-

tains many kinds of microbes, the reader may have some concep-

tion of the difiiculties presenting themselves.

After the suspicious species has been recognized on the gelatine

soil, a minute particle is taken from that particular spot, and car-

ried to another culture-soil, which may again be some bouillon

gelatine, or agar-agar, or a potatoe-skin, or blood-serum, or any
similar substance. It may also be noted that the different species

evince a natural preference for some soil, while they obtain only

a stunted growth in others.

In all these processes every instrument used must be aseptic,

i.e., free from bacteria. Under the precautions mentioned the

development of the micro-organisms selected from the one spot

and transferred to a special culture-soil is again carefully noted,

and if the phenomena accompanying the multiplication and
maturing in this pure culture correspond with those known as

characteristic of the species in question—in the case of an unknown
species these characteristics must first be elucidated by special

observations— then the experimental stage is entered. A minute
particle of the result of the last pure culture is introduced into

some animal organism, and if there it gives rise to the lesions and
symptoms of the same infectious disease as that in which the
bacteria had first been met with, and if later the specific bacteria

taken from the blood or tissues of the inoculated and infected

animal again behave under pure culture as the original species

did, the proof is considered final and complete, and the microbe
in question is recognized as the pathogenic element of the particu-

lar infectious disease in which it was found.

To illustrate, the sputum of patients suffering from tubercular
consumption contains other bacteria besides the tubercle bacilli—
the real cause of the fatal malady. A microscopical examination
even with the application of some color-tests, while for practical

purposes easily concluded and sufficient, if necessary to be done
with scientific exactness does not answer every demand ; because
the species causing glanders, the fatal disease of horses, that of

tubercle, of anthrax, and of cholera, at some time or other, have
nearly the same shape. One appears a little thicker, another
more rounded at one point, a third slightly longer; but, if we re-

member their minute size, we may imagine how slight the differ-

ence must be when one is an immeasurable bit smaller or thicker.

In this instance other color-tests aid the expert; for, while the
bacilli of glanders take on the coloring without difHculty, those
of tubercle and of anthrax have to be exposed to its influence a con-
siderable time. Then the bacilli of anthrax, after the staining,

easily yield the color to the influence of acids, but those of tubercle

resist the action even of sulphuric acid, while the comma bacilli

of cholera soon develop other peculiar characteristics.

Sputa containing the tubercle bacilli were dried, mixed with
street-dirt, exposed for months to all kinds of weather, again

dried, and flnally used for the following purpose. Two small

brick houses were erected in Paris some miles apart, and into each
one dozen healthy rabbits— A and B— were placed, which all

received the same food, water, treatment, and attention with this

difference: into the building containing the rabbits A some of the

sputum dust referred to was thrown daily for a week by the aid

of a pair of bellows, so as to mix with the air in the room. About
six weeks later all these rabbits had died of galloping consumption,

while the rabbits B remained in excellent health.

A bacteriological examination showed the presence of the tuber-

cle bacilli in large numbers in the tissues of the dead rabbits.

Some of these bacteria, taken for pure culture, were later again

introduced into the tissues of other aniiuals, and again caused the

outbreak of consumption in them and their final death.

The specific microbes of a great number of infectious diseases

have been discovered, while in others the investigations are still

being carried on. For the purpose of diagnosis this discovery is

of the utmost import, as the presence of the specific microbes in

any disease at once determines the true nature of the latter.

Then by a careful study of the conditions of development of these

bacteria valuable information has been gained, which has proved

useful for the purposes of prevention. Thus in consumption we
know, if the sputa of tuberculous patients are destroyed, and if

the milk and flesh of animals suspected to be afflicted with the

disease are thoroughly boiled! that the danger of infection from

them disappears. In the same way we have learned that the germs
of cholera are not propagated by the atmosphere, but that they

must be swallowed to penetrate into the intestines where alone

they can mature, multiply, and produce the disease. The
knowledge of these facts enables us to prevent the spreading of

the epidemic.

A study of the behavior of the bacteria of decomposition has

led to the application of modern asepsis in surgery. A wound
that is thoroughly impregnated with a disinfectant, i.e., with a

remedy which destroys all such microbes, need only be protected

against further contamination to insure its healing by first inten-

tion, meaning without the development of pus. Many serious

operations which were indicated and which would have saved life

years ago, while not presenting in their execution special difficul-

ties to the experienced surgeon, could not be performed because

the immense pus-discharge which would have followed them

would have proved exhausting, and have brought about the death

of the patient. Thus it was with operations on large joints, with

injuries affecting the abdominal organs, and with lesions of some
of the serous membranes, as the pleura, etc. To-day these opera-

tions are performed under the strictest aseptic precautions; the

hands of the operator and those of his assistants, every instrument

and appliance to be used, the external surface above the seat of

the parts to be operated upon — all are disinfected and kept fx-ee

from bacteria. The operation ended and the bleeding arteries

secured with aseptic catgut, which is later absorbed, the parts

concerned are completely disinfected and the dressing applied,

which, impregnated with material that would prove destructive

to any micro-organism entering it, is also calculated to exclude

the atmosphere. The result is surprising. In many of the most

serious operations, those on the brain included, the dressing often

is not renewed but allowed to remain for a week or longer, and

when finally taken off the parts underneath are found to have

healed without a drop of pus having ever been present and with-

out the temperature of the patient having ever ascended above

normal, thus demonstrating the absence of all wound-fever, once

so dreaded. Hospital gangrene, erysipelas, and puerpural-fever

to-day are almost unknown. And this remarkable achievement

is due solely to the results of bacteriological studies I

At the present time the most prominent investigators, the cele-

brated Koch in Berlin at their head, are endeavoring to find the

proper remedies with which to antagonize the action of patho-

genic bacteria. They are trying to discover a ptomaine which
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will neutralize the effect of the pathogenic ptomai'ne producing

each infectious disease. To relate here the details would carry us

too far into the domain of organic chemistry. I may indicate,

however, one other method, which, while having the same object

in view, promises great success. Take, for instance, tubercular

consumption. There are some animals that cannot be inoculated

with the tubercle bacilli, because they are protected by nature

against them. The question is. What substance in the blood —
we believe it to be in the blood serum, that part of the blood which

remains after the removal of the red and white corpuscles — of

these animals prevents the development of the tubercular malady ?

If that substance can be isolated, the victory is won. Koch has

taken some of the blood serum of an animal thus protected, and

l)y transfusion brought it into the circulation of an animal

specially predisposed to and inoculated with the disease. He suc-

ceeded in thus greatly diminishing the severity of the latter.

Professor Lister, on returning from his last visit to Koch in

Berlin, said to the English physicians listening to his report, among
other things, the following: " But while my lips are sealed with

reference to the details, that much may I say, that before a few

more years are passed the world will stand aghast at the discoveries

made in Berlin. I have seen rats in the agony of lock-jaw, after

the subcutaneous injection of a drop of fluid, within a few hours

run about in perfect health !

"

We are undoubtedly on the threshold of a new era, on the eve

of a revolution, the greatest medical science has ever seen. The
morning of a bright future has dawned ; the light is ascending the

horizon, and will soon shed its lustre from the meridian !

HOW TO MOUNr BIRDS WITHOUT REMOVING THE
SKELETON.

BY ULYSSES O. COX.

To some, no doubt, it will seem useless to attempt to mount
more than the skin of a bird ; but, having had some experience

with both methods, I wish to state what has been my success

with the new one. The process is about the same that has been

described by others, but the soap' preservative is my own inven-

tion.

A pair of pointed scissors, scalpel, tenaculum hook, file, wire-

cutters, several hooks of different sizes made of stiff wire, two
pairs of forceps, one of the ordinary style and another with about

one-eighth of an inch of each point bent out at right angles, are

the tools that should be at hand. A dry poison should be pre-

pared of one part arsenic and one part powdered alum. An ar-

senical soap should be made as follows:

—

Group one.

Dry arsenic.

Cake soap, any good,

Potassium carbonate.

Air-slaked lime, sifted,

2oz.

2oz.

ioz.

ioz.

Group two.
• Corrosive sublimate, 3dms.

Cyanide of potassium, Sdms.

Two or three moth balls, or one dram of camphor.

Put the first group in a vessel with enough water to dissolve it

to the consistency of thick cream. Heat and stir until thoroughly

dissolved. Dissolve the second group in another vessel in cold

water, and when the first group is about cold stir in the second.

Put the soap iu well-corked bottles or cans. The cyanide of

potassium, moth balls, and camphor, are not used for their pre-

servative properties but to insure the specimens against moths or

other insects.

A quantity of cotton, tow, wire of different sizes, and plaster

of Paris should be at hand. For trial, select a medium sized

bird, say a jay or a robin, and clean off all dirt and blood-spots by

first washing in clean water then drying with plaster of Paris.

With the tenaculum hook catch the white coat of the eyeball and

with a gentle pull remove the eye. Wipe the socket dry. Re-

move the other ball in the same way. With a wire, punch

through the skull in the back part of each eye-socket and stir up

the brain well. Fill the eye-socket with the dry preservative and
stir it into the brain cavity. If careful, the brain can be so well

poisoned thus that it will dry nicely. Fill the eye-sockets with
cotton and proceed to the mouth. The forceps with bent points

are for use in holding up the eyelids while putting in the glass

eyes. Remove the tongue, and with it as much of the trachea

and oe9ophagus as possible. Poison the mouth and throat well

with the arsenical soap, and then sprinkle in a little of the pow-
der. If there are any evident fleshy parts, chop them a little

with the scalpel.

Open the skin from the tip of the sternum to the vent and push
it back as far as you can conveniently. Remove the large mus-
cles of the breast, working down to the wing; this can be done
with a few strokes. Cut off as much of the loose flesh from the

legs as you can conveniently. Open the abdominal cavity and
with a stout hook remove the intestines. All the feathers may
be protected from blood by taking a piece of tin and cutting in

one side of it a deep U-shaped notch. The points of the U will

fit up on each side of the bird. Several sizes of these tins will be

found convenient. The intestines may be drawn out on the tin

and removed. Wipe out the cavity with cotton, paint well with

the soap, and then sprinkle it with the powder. Chop up the

flesh at the root of the tail, and work the poison into it. After

having thoroughly poisoned it, fill the body cavity with tow.

Tow is preferable to cotton because wires are easily passed through

it. Turn out the neck, remove the crop, oesophagus, and wind-
pipe, hack up the flesh on the neck, and then thoroughly paint

the skin and neck with the soap, and sprinkle with the powder.

Your success depends on the care with which you put on the

poison. Prepare two wires, one about six inches longer than the

bird from head to toe, the other about the length of the bird.

Pass the long wire into the bottom of one foot, up alongside the

bones of the leg, just under the skin, through the body cavity,

up alongside the neck, and out through the skull. Insert the

second wire in the other foot in a similar way, but allow it to end

in some of the bones of the body cavity. Place a little cotton in

the space occupied by the crop, and begin at the neck to sew up
the incision in the skin. Sew for a short distance, then fill the

cavity underneath with tow or cotton. Be sure to fill it up well,

for the parts will shrink some. Continue sewing until the in-

cision is entirely closed.

With the bird on its back, spread out the wings and make an

incision along the bones of each, press aside the skin, and poison

the flesh well. If the bird is small, the powder is sufficient; if

large, the soap should be used ; and, when possible, some of the

flesh might be removed. The bird is now ready to be set up, and

here the method is no different from others. It will be found

that, instead of the feathers on the back being displaced and ruf-

fled, they are nice and smooth. A wire passed through the bend

of one wing, through the bird and out through the bend of the

other wing, then both ends bent over, will hold the wings in

place.

As to time, I find that it takes me about as long to prepare a

specimen this way as any, but my specimens are very much
nicer. When the bird is poised, the tail and wings fastened, and

the glass eyes set, there is little more to be done.

I have purposely placed some specimens thus prepared with

some moth-infected birds. They have been there all summer,

and, so far, are sound. If properly stuffed the specimens do not

shrink and appear smaller than the original. If the muscles are

well cut apart, the bird will dry just as poised. The largest bird

I have tried to preserve in this manner is a great blue heron

(Ardea virescens), and it dried nicely. I have several owls thus

preserved. In the owls I took the brain out through the eye-

socket. While large birds can be preserved in this manner, the

method is better suited to small and medium-sized ones. Warblers

and wrens, birds with very tender skins, are thus easily pre-

served. In such small birds as the warblers, only the pectoral

muscle need be removed, but the others must be well chopped up

and poisoned with the soap. Specimens for study, not mounted,

can be nicely preserved by this process, and they are very dur-

able.

State Normal School, Mantato, Minn.
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THE COMMUNAL BARRACKS OF PRIMITIVE RACES.

BT S. E. PEAL.

Nowadays, when the doctrine of evolution has taken such a

firm hold of the scientific world, and the origin of marriage by
capture is occasionally under consideration, it may not be out of

place to draw attention to the remarkable communal barracks for

the unmarried seen over such a large portion of the earth's surface

among primitive races.

Many anthropologists have come to the conclusion that man
has been from the first a pairing animal, and that the family was
the primary unit. Mac Lennan, who has given us so much on

primitive marriage, has endeavored to show that marriage by
capture arose from a paucity of females due to female infanti-

cide, and that some form of peaceful monogamy preceded it.

But the accumulation of recent evidence tends to show us that,

after all, Sir John Lubbock's surmise is possibly correct, i.e., that

while marriage, or the private right to one particular female by
any man, arose by capture, this stage of social evolution was
probably preceded by one of communism, as in a small horde or

clan. The existence of these singular communal barracks for the

unmarried, as possibly the relics of such a stage, appear not to

have been realized by anthropologists, hence it is desirable to draw
attention to the large stores of information on this question already

in hand but not utilized.

Letourneau, in his '
' Evolution of Marriage " (in the Contempo-

rary Science Series), has exhaustively traced for us the early

stages of marriage and the family among the lower animals,

showing that it is by no means a peculiarly human institution.

The various and peculiar forms of sexual association, past and
present, he has clearly laid before us, but singularly enough has

entirely omitted all account of these communal barracks, which
apparently are unknown to him.

Under many forms and innumerable names, these singular social

institutions extend from the Himalayas and Formosa on the north

to Australia and New Zealand on the south; from the eastern

Pacific and Marquesas to the west coast of Africa ; and thus are

found among races now classed as distinct, such as Dravidians,

Indo-Mongols, Malays, Papuans, Polynesians, Australians, and
Africans. Taken by themselves, these barracks for the unmarried

are sufiiciently suggestive ; but when we notice that they are but

one out of many peculiar social customs found surviving more or

less among all these races, the case is doubly noteworthy, first, as

evidence of former racial affinity ; second, as an important factor

in social evolution generally.

There seems to be internal evidence that their origin preceded

monogamy, or marriage of any kind, and thus that some customs
may outlast physical and even linguistic characteristics. As
might naturally be expected, there has been marked geographical

variation, not only in the barracks, but in the allied social cus-

toms, some of which have died out entirely. These customs are:

Recognized sexual liberty before marriage, pile dwellings,

head hunting, platform burial, aversion to milk, blackening

the teeth, the double-cylinder bellows, large canoe war drums,

tabu, tattooing, etc. Last, but most important of all, there is

the universal tabu of these barracks to the married woman. She
is not allowed in or, at times, even near them ; whereas the un-

married young women and girls are not thus invariably prohibited,

and in not a few cases are expected to sleep in them with the

young men. In some races they have special houses or "bar-

racks" built for them.

No doubt much remains to be discovered on this subject; but

one thing seems to be already certain, that among all these races

having "barracks," and where juvenile sexual indulgence is viewed

as a harmless amusement, it was not the " horror of incest " which
drove them to exogamy. With regard to these so called "bar-
racks," it is necessary to point out that both in structure and
function they vary so much that no description of one will cover

all, except in so far as the tabu against the married woman is

concerned. As a general rule, they are long houses, the recog-

nized sleeping-places of the unmarried young men, council-halls

devoted also to guests, and at times skull trophies, the guard-

houses among head-hunting races, and canoe-houses in the Pa-
cific.

Among the more civilized Buddhist shans of eastern Asam, the
" Chang" is now a semi-temple, and school-house for boys, tabu
to women. Among the Abors the " Mosup," 200 feet by 30 or so,

is the young men's sleeping-house, also guest, guard, and council-

house; among the less warlike Miri, the "Deri" is very similar,

and also the sleeping place of the unmarried young women and
girls. The Nogas call them " Pah," and being bead-hunters in

many cases, they are placed at the fortified entrances to the vil-

lages, being, as usual, on piles. The Mikirs call them " Tarengs,"
and the Lushais, " Zalbuk ;

" in both these cases they are the club-

houses of the young men, and, as in most of the other cases, their

authority dominates the community, even that of the parents over
their offspring after ten or twelve years of age. Under elected

heads they control a large amount of communal work, training

and discipline of youths, clearing of roads, maintenance of fortifi-

cations, bridges, etc. YvJ

Amongst the Gouds, KoWs, Kols, etc., the "Damkuria" are

the sleeping-places for the young men, boys, and girls, where
they drum and dance to their heart's content. In Formosa the
" Palangkans " are the guest and council-halls, the sleeping-places

of the unmarried young men, issuing orders, and, as in all others,

tabu to married women. Among the Battaks of Sumatra the
" unmarried young men live together in a large house, sometimes
of two stories, which is set apart for them." All over Papua we
see the Dupu and Marea in every village as guest, council, and
skull-houses, the sleeping-places for the young men, and tabu to

women and children. In New Zealand the " Wharre Matoro'' is

still "the bachelor's hall or barrack, a Polynesian institution;"

whari-e meaning house, and matoro, "the advances made by
young girls to the other sex.'' In the Louisade Archipelago, the

Solomon Islands, and till lately in New Hebrides and Polynesia

generally, the feature was common, the "Ti" of the Marquesas,

300 X 30 feet, tabu to women, being indeed fully developed ere

marriage was common. Mr. J. Thomson tells us in Proceedings

of Royal Geographical Society, Dec, 1884, p. 701, that among the

Massai, "the boys and girls up to a certain age live with their

parents ; at 12 the boys and at 12 to 14 the girls are sent from the

married men's kraal to one in which there are only unmarried
young men and women. They live in a very indescribable man-
ner till married." So pleasant do they find it that they seldom

marry till past the prime of life.

The nomadic Australians are exogamio, and marry by capture

or exchange ; yet even here we seem to have a relic of the bar-

rack system. Mr. Brough Smyth tells us that " the unmarried

young men have a place set aparl for them in each camp." Girls

may entertain any of them as lovers till married. A man calls a

woman of his own clan " Wartoa," or sister, and cannot marry
her. Yet connections of less virtuous character which take place

between them do not appear to be considered as incestuous.

"Intercourse between the males and females belonging to the

same clan appears to be regarded without disfavor," though mar-
riage is very strictly prohibited between them. Thus the Aus-
tralians, who (as Mr. Horatio Hale observes) are probably a de-

generate race, practically live as roving communistic hordes, in

which "marriage," or the monopoly of one female of their own
clan is impossible (though sexual intercourse is permitted), a
" marriage" being possible only by capture or exchange from an-

other clan.

While, therefore, the prevalence of these singular communal bar-

racks over such a vast area, and amongst such distinct races is a

proof of great antiquity, their being so invariably tabu to the

married woman amounts almost to a demonstration that marriage

arose by capture. Thus what we now call the "wife," was the

private property of the successful warrior.

As soon as property in captured spoils was recognized by races

wherein there was sexual communism and hence less competition

for females, the right of the stronger warriors to keep their female

spoils (as wives) would be less disputed, and we may be certain

that with the power they would have the desire to tabu to such

females the communal quarters of the (unmarried) young men.
Naturally it is with some reluctance and hesitation that one ac-.
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cepts these communal barracks as evidence of a former atage of

promiscuity, and the universality of their tabu to the married

woman as proof that " marriage" arose by capture; but the evi-

dence all along the line (which is barely outlined here) seems to

be irresistible. After all, perhaps, when we recollect that our

ideas of incest, chastity, and modesty were pretty certainly as

unknown to our remote ancestors as they are to some races even

in our own day, it does not very much matter whether the pri-

mary " unit" was the family or the horde; if anything the horde

is preferable.

A feature of the races having these barracks is (as a rule), that

there are no juvenile marriages. At 18 or 20 the young women
and at 20 or 25 the men settle down as fairly staid couples while

yet in the prime of life, and divorces are rare. There are, as a

rule, no old maids, and until civilized races appeared upon the

scene, there were probably no prostitutes. Possibly a more ex-

tended research may reveal traces of the communal barrack sys-

tem and its accompanying tabu in other countries ; but enough has

been stated to show that the subject is worthy the attention of all

those interested in the question of the origin of marriage and social

development.
Rajinal P.O., SIbsagar, Asam, Sept. 4.

TEE UTILITY OF VEGETABLE ACIDS IN FOOD.

BY H. J. PATTERSON.

Technically speaking, a food is generally described as a sub-

stance supplying material for maintaining the vital processes,

renewing the waste and forming additional tissues in the animal

system. It is a question whether it would not be well to broaden

this definition so as to include those substances which serve the

purpose of increasing digestibility and assimilation, and of pre-

venting destructive metabolism. If these substances are not

worthy of being classed as true foods, it may be well to class them
as auxiliary foods. Whether the vegetable acids fall in the first

class or in the second is still an open question; but they most

probably belong to that of auxiliary foods.

The study of the definite character, quantity, and functions of

the vegetable acids which exist in our foods has received but little

attention, and consequently their true utility is but little under-

stood or imperfectly defined. In the dietary of man acid loods have
generally been considered to simply serve to gratify the senses of

sight, taste, and smell, promote the appetite, and contribute to

pleasure. It is well recognized that organic acids occur in small

quantities in most feeding stuffs, but in the natural state tbey are

generally in combination with bases. In the proximate analyses

of foods the organic acids fall into that general dumping-ground
of nitrogen-free extractive matter, and, with the rest of the mem-
bers of that class, have until very recently received little or no
attention.

It is a common practice in medicine to use vegetable acids to

cause a decrease in the amount of flesh and to retard or stop flesh

formation. Asrain, we know that in some cases these acids are

used to facilitate digestion and to give a general toning up of the

whole animal system. Some investigators have suggested that

these acids have certain fuel values closely related to the carbo-

hydrates, and that their combustion will save the consumption of

other materials; this would class the acids as a true food. With
the now almost universal use of silage and brewers' grains in our

feeding economy with animals, and the considerable quantity of

acids in the free state which are formed in the fermentation which
these feeds undergo, it is a matter of considerable importance to

know the true effect which these acids exert in the animal sys-

tem, and whether they themselves are foods; whether they exert

a beneficial influence on other foods; whether they aid or retard

digestion, assimilation, and tis?ue and albuminoid consumption.

The investigations which have been conducted bearing upon
this question have been very few and have not taken up the ques-

tion as much in detail as it is desirable or as the matter deserves.

The first experiment ' in this line, and the one that brought this

subject prominently before the author, was where a dog had been

fed considerable organic acids in addition to his other food, exact

> Beterence lost.

records of the amount and composition of the food eaten and
matter voided kept, with the result that there was produced a
greatly increased consumption of the albuminoids. H. Weiske
and E. Flechsig' performed experiments with a rabbit and sheep,

feeding in addition to ordinary food the calcium and sodium salts

of lactic and acetic acids; their results varied, but generally large

quantities of the acids increased the albuminoid consumption,

while small quantities had the opposite effect. A. Stulzer' com-
pared the different organic acids found in feeding-stuffs and in

the stomach in the artificial digestion of albuminoids, with the

result that most of them have a high value. Acetic acid was
found to be surprisingly low. We know from the investigations

of Woehler and Lehmann that organic salts are changed in the

animal organisms into carbonates and pass off as such in the urine.

Charles, in "Physiological and Pathological Chemistry," states

that oxalic acid, with animals in normal condition and when ac-

tive oxidation is going on, rarely appears as such in the system,

but is burnt into carbonic acid and water.

During the winter of 1891, experiments were made at this sta-

tion by the author to test the effects of silage in connection with

other foods on the digestibility of the different constituents and

on the albuminoid metabolism. The foods used were corn-meal,

wheat-bran, cotton-seed meal, germ feed, and gluten meal, in

connection with corn-silage versus the same foods in connection

with corn-fodder (stover). The animals used in the experiment

were two one-year-old, and two two-year old steers. The silage

contained on the average 1.86 per cent free acid,* and as the two-

year old steers ate on the average from 20 to 25 pounds of silage

per day, and the one-year-old steers ate on the average about 15

pounds of silage per day, this would make about 180 grams and

100 grams of free acid taken by the steers, respectively, per day.

The two-year-old steers averaged about 950 pounds, and the one-

year-old steers about 550 pounds. These quantities of acid are

only from J to | as much as were fed in the experiments of Weiske

and Flechsig; with the smaller quantities they concluded that the

acid served to conserve the albuminoids, and with the larger

quantities to increase albuminoid consumption.

The average results of my experiments showed that with the

rations containing the corn-fodder 33.7 per cent of the nitrogen fed

was stored in the body, while with the rations containing the corn-

silage there was only 26.6 per cent of the nitrogen fed stored in the

body. From this we gather that even with small quantities of

acid in the free state, they do not serve to conserve the albuminoids,

but rather to increase nitrogen metabolism. The acid of the silage

had a tendency to increase the digestibility of all the food con-

stituents except that of the protein; this was slightly less digesti-

ble in the acid ration.

The experiments performed and the data at hand will justify

the following summary : 1. Large quantities of vegetable acids,

either in the free state or combined with bases will produce an

increased consumption of albuminoids. 2. Small quantities of

vegetable acids in the combined state and very small quantities

in the free state have a tendency to increase the digestibility of

foods and to decrease nitrogen metabolism or conserve the albu-

minoids. 3. The vegetable acids may, in some cases and to a

slight degree, serve as conservatives of carbohydrates through

their own oxidation. 4. That exclusive or excessive feeding of

very acid foods, such as silage or brewer's grains, is detrimental

to the animal, and causes a waste of the nitrogen or albuminoids

of the food and of the animal body.

College Park, Md., Oct 8.

On Tuesday, Oct. 18, there was opened a telephone line be-

tween New York and Chicago. The length of the line is 950 miles,

which makes it nearly twice the length of any previously in regu-

lar operation. Professor A. Graham Bell was present and easily

conversed with one of his early associates in telephonic work, who
happened to be in Chicago. The formal opening of the line was
made by Mayor Grant of New York, who conversed with the

Mayor of Chicago at the other end.

2 Journal f. Landw, 37, pp. 199-334.

3 Landw Verauoha., 3S, pp. 257-279.

* Principally acetic and lactic acids.
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BRAIN AND SKULL CORRELATIONS.

BY S. V. CLEVENGER, M.D.

The sizes and shapes of skulls afford only unsafe anthi-opologi-

cal and psychological generalizations. While the broad, the long,

and the round heads are characteristic of certain races, they are

even less invariably so than that the Mediterraneans are black-

haired and the Norse are " tow-headed."

Heretofore crania have usually been studied as though it were
possible to detach them from everything else in the universe.

Their relationship to the contained brains, the phylogenetio and
embryological development of the brain and skull together, and
the influences of the one upon the other, have had but the most
superflcial consideration. The vast store of facts afforded us by
modern biology, undigested and disjointed though they be, will

yield unmistakal|le results if properly considered in relation to

cause and effect association.

Every comparative anatomist has called attention to the occi-

pital position of the foramen magnum of the lower vertebrates,

and the tendency of this foramen to occupy a position farther

fortvard in the ascending scale of the mammalia, until, in the

primates, it is near, or at, the centre of the base of the skull.

In the Journal of Nervous and Mental Diseases, April, 1880, in

an article entitled "Sulcus Rolando and Intelligence," I called at-

tention to the different positions occupied by this fissure in differ-

ent brains, showing that the sulcus of Rolando was placed farther

backward in the adult than in the younger animal, and that it

formed the posterior boundary of the frontal lobe, which, devel-

oping as the intelligence was greater, pressed backward upon the

parietal and occipital brain, causing the cerebellum to be covered

by the cerebrum ; the lesser size of the frontal lobes allowing the

brain to fall forward in its case, leaving the cerebellum of quad-
rupeds uncovered, and this same pressure from before backward,
projecting the temporal from the occipital lobe, and the temporal,

finding more room below, curled under and forward in its growth
and forms the fissure of Sylvius. I also noted that this crowding
backward of the frontal brain as it gresv larger affected the de-

velopment of the skull, and as the tendency of the animal to

assume more and more the erect posture balanced the head upon
the more perpendicular spinal column, that the spinal cord neces-

sarily assumed less obliquity of junction with the brain base,

until, in some men, the angle of the cerebrum and medulla ob-

longata is 90 degrees. At the same time, the forehead, by press-

ure of the brain from behind, had a tendency to become more
prominent.

At a meeting of the Chicago Academy of Medicine, March 13,

1891, when a number of convict skulls were being examined, I

reminded the Fellows present of the publication mentioned, and

stated that if this lessened obliquity of the medulla could be ac-

cepted as an index to the greater intelligence of animals, there

might also be an osseous adaptation of the occipital bone to the

angle formed by the medulla and brain. I therefore arranged the

skulls in a series from greater to less angularity of the basi-occipi-

tal or basilar process, and was assured by Drs. Lydston, Williams,

and Talbot, who were familiar with the histories of the individuals

whose skulls were thus arranged, that this estimation of their in-

telligence was a very good one. With a pardonable desire to

fully establisb my priority to this announce nent, I will mention
that there were present Drs. Lydston, Talbot, Moyer, Kiernan,
Stillman, Lagorio, Zeisler, Pynchon, and Williams at this March
13 1891, meeting.

The exterior surface of the basilar process, unless compensated
by differences in diploe thicknesses or in some other way, should
give a corresponding inclination to the pharynx at the junction

of the basi-occipital with the body of the sphenoid, and as many
thousand observations would be needed to establish relationships

of this kind, I have concluded to ask laryngologists and others

who have occasion to frequently examine throits, to keep I'ecords

of pharyngeal appearances and other data, from which deductions

may be made, as follows :
—

•

1. Inclination of posterior pharynx.

First degree, approaching the obliquity found among quadru-
peds.

Second degree, obliquity less than first and greater than

Third degree, upright basilar process, or nearly so.

For the present, at least, more divisions between perpendicu-

larity and the horizontal can scarcely be made in the living per-

son, owing to muscular, mucous, and other coverings varying in

thickness, enabling rough estimates only. A separate set of ob-

servations should be made upon skulls, where sufficient was known
of the history to form an estimate of intelligence, the base for

measui'ements being the same as with Camper's angles.

3 Shape of skull— brachycephalic, dolichocephalic, meso-

cephalic.

3. Size of skull, large, medium, or small for the age, height, or

sex.

4. Intelligence.

5. Education.

6. Camper's angle.

7. Other information not included above, as to disease or injury

affecting skull or brain, criminality, insanity, etc.

The correlations should he accepted as inter-dependent and not

disconnected. For example, instead of intelligence being indicated

by a high, wide, bold forehead, there may be hydrocephalic

idiocy, and, generally speaking, we may sum up some cranio-

cerebral peculiarities thus :
—

1. The more erect position tends to move the foramen magnum
forward Increased intelligence and erectness are generally, but

not invariably, associated in animals, so the position of the fora-

men alone as an index has a restricted value.

3. The frontal brain-growth is always associated with increased

intelligence, and this development crowds the sulcus of Rolando

farther back and pushes the medulla oblongata and pons Varolii

into a more and more upright position, provided the brain-growth

is greater than that of the skull, for a roomy skull may afford ex-

pansion and allow the primitive obliquity of medulla and occipital

bone to persist.

3. The adjustment of the skull to its contents is a complex

matter, but may be better understood by relating cause and effect

as acting upon both more or less simultaneously, particularly with

regard to the differences in hardness and developmental changes

in both. For example, the beaver's skull and brain seem to have

kept pace together so as to render convolutions unnecessary, and

the beaver is an intelligent animal. The brain of Professor Leidy

was highly convoluted, and appears to have been rendered so by

his cerebral being greater than his skeletal growth, and this would

seem to have been a family peculiarity, for his brother's brain

presented a similar appearance of crowded convolutions.

4. When a juvenile retreating forehead has gradually been re-

placed in an adult by a more perpendicular one, through educa-

tion acquired later in life, then the frontal brain may have qrowded
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and formed more numerous convolutions and fissures in conse-

quence, but the pharynx may not be changed from the original

inclination.

5. The softer brain is likely to undergo more rapid changes than

the harder skull, either in the evolution of species or the indi-

vidual, and the mere cranial conformation may or may not,

therefore, be an index to brain area and intelligence, and what-

ever changes may occur in the skull due to brain increase have

reference more to enabling the brain to find room in the cranium,

so that a higher forehead may render the more erect basi-occipital

unnecessary, or vice versa, and normal or abnormal growth of

brain may raise both osseous portions.

Some mongrel dogs may inherit a larger brain from one parent

and smaller brain-case from another, which would account for the

deep indentations in their skulls, the pressure causing them some-

times to suffer from epilepsy and other brain derangements; this

disparity is not likely to be so great in the offspring of better-

mated species.

6. Many other matters could be considered, such as centres of

ossification and cartilaginous persistence between such parts as

the basilar process and sphenoid, enabling adjustment of the

pharynx to the changed medulla angle.

70 State Street, Chicago.

INDICATIONS OF A RAINY PERIOD IN SOUTHERN PERU.

BY A. B. DOUGLASS.' *

It is sufficiently easy to assert that at some remote period this

country had abundance of water; but very few writers have
taken the trouble to point out the actual indications to that ef-

fect.

There are two causes which operate to make this climate dry.

The first is found in the south-east trade-winds being stopped by
the high mountain ranges in the interior to the east of us. The
second consists in the fact that the winds which do reach our

sea-coast come from the colder regions to the south, and conse-

quently will take up moisture and not deposit it. Therefore, a

change from a wet to a dry climate was probably caused by a

considerable increase in the average elevation of the Andes. If

such was the case it must have occurred at some very remote

period.

Before entering fully upon the subject, it is safe to remind
one's self that a small amount of water acting through a great

length of time can accomplish almost as much wearing as a great

amount in a short time. Therefore, the numerous large and
deep ravines in this region do not necessarily indicate a great

quantity of water at some past epoch.

The purpose of this paper, then, is to point out some particu-

lars which indicate that at some geological epoch there was
abundance of water in this region. Unmistakable evidence has

been found in two places : on Charchani and on the Pampa of

La Joya.

A trip to the observatory meteorological station on Charchani,

at an altitude of 16,650 feet, reveals many interesting facts. The
green valley of Arequipa seems to be alluvial flats of river and
perhaps lake deposits ; the pink-colored pampa of Uchumayo is

evidently the original volcanic tufa; while the dark-brown
pampa, stretching out some ten miles from the mountain and
containing a very thin vegetation, is an enormous " wash " from
the mountain itself. In this is shown a water action on a scale

surpassing anything that can be found about the city itself. If

Charchani is a remnant of an ancient crater-ring, as seems not
improbable, then a portion half as large as the present mountain
has been washed down into the valley.

But there is a still more noticeable feature on the mountain
itself. At an altitude of about 14,500 feet, on the ridge west of

the great central ravine, the road passes for perhaps half a mile

through an area of bowlders worn by water action into all sorts of

curious and fantastic shapes. The rest of the ridge to its top is a

regular glacial moraine of gravel and bowlders. On leaving this

' First assistant at the Boydun station of the Harvard College Observatory,
Arequipa, Peru.

ridge and reaching the final slope to the summit, a little below

snow line, one finds every ledge of rock smoothed and polished

on the surface, with long shallow scratches pointing down the

mountain — proofs of glacial action. These striated ledges are

especially noticeable at and just below the meteorological station.

Therefore, at some period this pocket where our station is, be-

tween the main summit and the broken ridges to the east, was
filled with ice to a depth of a thousand feet or more. This

glacier slowly moved downward, completely filling the valley

and at some point separating into two streams, one of which

filled the great central ravine down to the spring, Canchero, and

the other turned more to the west, going down probably to the

same altitude of 13,200 feet.

Now the significance of an enormous glacier on Charchani is

this: ravines and river valleys can be made by a small amount of

water acting through a long period, but glaciers cannot; the

water, or snow, must be all there at once. Moreover, the greater

the supply of snow for a glacier the farther down the mountain it

will come. Now, the temperature of this spring at noon of April

13, this year, was 45.5'^ F., and it will be shown later that

the land had a less elevation in the rainy period than at pres-

ent. The climate could not, therefore, have been colder. As

this glacier came down to an altitude where the mean annual

temperature was considerably above freezing, as shown by the

present temperature of the spring, the snow supply must have

been not merely moderate but quite abundant.

If we had rain enough at the present day to make these dry

pampas the gardens they might be, this glacier would be seen on

Charchani.

The evidence to be found on the Pampa of La Joya is equally

conclusive but not equally striking. Not far below Vitor is a

large ridge of volcanic mud to the west of the track. This ridge

runs about north-east and south-west, and is bounded along its

south east side by an open cliff where the bank has been caved

away by a river flowing against it. Stretching away from this

bank is the old river-bed, very broad and shallow. At a higher

level, to the east of the track, the river-bed contracts into a nar-

row and deep channel. A surface river on the Pampa of La Joya

would necessitate vastly more abundant rains than at the present

day. There must have been a supply greatly in excess of the loss

by evaporation or sinkage into the earth.

There are other facts also which bear on this question. Lake

Titicaca once covered many times its present area. Innumerable

shell-fish lived in its waters, whose remains are now found as fos-

sils at Chililaya, Huancane, and other places, many feet above

the present lake-level. The signs of this increased size are still

so evident and the fossils are so much like the living species of

shell-fish, that, geologically speaking, the rainy period which

caused this increase and at a lower altitude supported a tropical

vegetation was recent ; historically, of course, its antiquity was

immense. The palaces and houses on the island of Titicaca were

built with the lake at practically its present level, and Tiahuanaco

is not more than 150 feet above it. Coal deposits are found on

the island of Titicaca and at Sumbay, but the tropical vegetation

which formed them must be placed in a past so remote that the

enlargement of Lake Titicaca and the glaciers on Charchani are.

but as yesterday.

In the beginning of this article I referred to the fact that an

increase in the elevation of the mountains to the east of us may
have caused the climate to become dry. That such an increase

has occurred in recent geological times can scarcely be doubted.

From above Tambo station down to the present sea-level traces of

surf-action may be found. That means that the coast has been

gradually rising out of the sea to the extent of 1,100 feet in recent

geologic times. Whether it did it with perfect regularity, by oc-

casional periods of rapid rising, or by sudden elevations, a thor-

ough examination of the region would show. At MoUendo it is

evident that the coast has not risen more than two or three feet

in the last hundred years, if it has risen at all, and the fact that

guano has been accumulating on the islands along the coast for

many thousand years indicates that for a long period the coast

has iseen practically stationary. Nevertheless, there can be no

doubt that the last change in the coast-level was a rise of 1,100
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feet. That, to be sure, was not very much, but it must have
materially altered the relative lengths of the wet and dry seasons.

Thus we have direct evidence to the following eflfect: For
many thousand years, going back far beyond the recognized

period of human habitation, the climate has been very much as it

is at present. That was preceded by a slow rise of the land out
of the sea, which caused the climate to change from wet to dry.

But under the wet climate the elevation of the land was still too
great, and perhaps the duration of the epoch was too short, to

produce a luxuriant tropical vegetation; otherwise there would
be to-day extensive coal-fields. However, the wet climate was
sufficient to greatly alter the face of the country. Lake Titicaca

was of enormous area, fed perhaps by the melting glaciers. In

the almost continuous rainy season, huge turbid rivers roared and
tumbled down tliese western slopes of the Cordillera, while on
each mountain summit vast quantities of snow fell, only to pur-
sue its way down the steep slopes, carving out valleys, building
up ridges, and by its melting wearing out deep ravines, which
grow smaller as they become lost in the broad level plain below.
Under such luxuriance of moisture the valley of Arequipa must
have teemed with animal and vegetable life, the barren hills to

the south were clotlied in green, and the desert of La Joya blos-

somed like a garden.

CURRENT NOTES ON ANTHROPOLOGY.—XVII.

[Edited by D. Q. Brintan, M.D., LL.D.'\

The Ancient Vans.

The people who in proto-historic time lived at the foot of Mount
Ararat, on the plains around Lake Van, and about the head- waters
of the Araxes, were known to Herodotus as the Alarodi, which is

a Greek form of the Assyrian Urartu, of which Ararat is the
Hebrew form. They seem to have called themselves Chaldeans,
Chaldi, but their language was neither Semitic nor Aryan. They
learned to write it in cuneiform characters, and a considerable
number of their inscriptions have been recovered, dating 750-850
B.C., about.

In a late number of the Zeitschrift fur Ethnologic is a valuable
contribution to our knowledge of these inscriptions by Messr.s.

Belck and Lehmann. The former traversed some five thousand
kilometers of Russian and Turkish Armenia last year, and care-
fully copied quite a number of hitherto unknown Vannio inscrip-

tions
; to the decipherment of which Dr. Lehmann devoted himself

with much success. They date from half a dozen different reigns
previous to the destruction of the Vannic kingdom by Tiglath-
pileser in 742 B.C.

The most interesting, the longest, and the most difficult to de-
cipher, on account of the new words and ideograms it contains,
is one from the stele of Rusas. It apparently was set up to cele-

brate the completion of some important works in irrigation and
laying-out of gardens and orchards.

The inscriptions are carefully reproduced in autotype, and
offer new and valuable materials for students of this little-known
tongue.

Laws of Human Evolution.

The most valuable summary of the facts and laws of human
evolution that I have seen for a long time is contained in the Cart-
wright Lectures for 1893, delivered by Professor Henry F. Osborn
of Columbia College, New York. These admirably clear and able

addresses, three in number, discuss the many knotty questions
involved in this topic with temperate judgment and a complete
mastership of the facts.

Many of his conclusions are of the utmost importance to the
practical anthropologist, and to the majority will have a novel
force; for instance, that man is anatomically quite degenerate,
only his hand and his brain comparing favorably with mammalian
anatomy generally. He is now in a state of very rapid evolution,

or rather transformation, for, according bo our author's figures,

more than thirty of his organs are degenerating to twenty which

are developing. This action is especially active in certain centres,
of which eight are mentioned ; but in them the rate of change is

by no means uniform. The most conspicuous variations are re-

versions, and in the matter of advance, the evidence is abundant
that structure lags far behind function.

In the muscular system the evolution of a new type consists in

the accumulation of anomalies in a certain direction by heredity.

There are on the average nine anomalies of the muscles in each
individual. How these come about is variously explained. The
French theory that all anomalies reproduce earlier normal struc-

tures, seems too absolute. Here comes in the puzzling question
as to what is the active force in producing variations, and pre-

serving those which are valuable to the species. After a careful
review of the evidence, the lecturer reaches the conclusion that
the theory of use and disuse, along with the hereditary transmis-
sion of acquired variations, encounters less difficulties than that
of the accumulation of fortuitous favorable variations by natural
selection.

Of course, the theories of Weissmann, that acquired traits do
not become hereditary, have to be considered, and are not found
to be sufficiently established.

Suggestions for a Universal Language.

The evolution of linguistics is in two opposed directions; on the
one hand, there are societies and patriotic guilds constantly culti-

vating and preserving dialects and isolated languages, printing

papers in them, and trying to make the rest of the world learn

them; and, on the other, there is a growing party demanding
that some one or a very few tongues be adopted for the general

commercial, social, and scientific business of the world. The
latter class is again divided into those who would select one or

two of the already existing languages, and their opponents, who
think a new and simple tongue had better be manufactured for

the purpose. Of the latter the Internationale Weltsprache

Gesellachaft of Vienna is among the most active. It has just

issued a " Grammatik der Weltsprache" (Mondolingue), which is

but one of its many publications in favor of the tongue devised

by Dr. Julius Lott, from whom (Wien, II. 2. Schiittelstrasse 3)

these publications may be had.

Professor A. MacFarlane of Austin, Texas, has also a valuable

paper in the Texas Academy of Science Transactions, on " Exact
Analysis as the Basis of Language.'' He reaches the conclusion

that a natural language is better suited to scientific development

than one which is artificial. Another recent writer on the same
subject is M. Raoul de la Grasserie of Rennes, France.

Languages of the Gran Chaco.

The extensive district in northern Buenos Ayres called El Gran
Chaoo, " The Great Hunting-Ground," has been linguistically

almost a terra incognita. Inhabited by numerous roving tribes

of uncertain affinities, up to the present time we have had of its

numerous dialects only one published grammar, and for it no
corresponding people could be found, none who speak the tongue

which it sets fortli

!

This want has now been happily filled by two publications

which have been issued by the Museo de la Plata; the one, a

work composed in 1856 by the Rev. Francisco Tavolini, entitled

" Reglas para aprender a hablar la Lengua Moscovita; " the other,

by Samuel A. LafoneQuevedo, " Principios de Gramatica Mocovi,"

Both refer to the same dialect, better known as the Mbocobi. It

is closely allied to the Ablpone and Toba, and is a member of the

stock which, in my "American Race," I have designated by the

Tupi term, "Guaycuru."
The two works are in a measure supplementary, Mr. Lafone

Quevedo having made use of previous writers, principally Barcena,

Dobrizhoflfer, and Tavolini, to form his analysis of the tongue.

He is also the editor of Tavolini, and holds out the promise of

other grammars of the Argentine languages, from unpublished

sources. We who interest ourselves in such studies, shall look

forward with interest to this series, and hope that the finan-

cial storms of the Argentine Republic will not delay its appear-

ance.
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The Origin of Punishment.

The youDg science of ethnologic jurisprudence is one of the

branches of anthropology destined to throw unexpected light on

the origin and significance of many of our daily customs and be-

liefs. A most important contribution to it has recently appeared

from the pen of Dr. S. R. Steinmetz, on the early development

of punishment (" Ethnologische Studien zur ersten Entwickelung

der Strafe." Leiden, 1892). It is the second volume of the work,

which, for various reasons, has been published first. His aim has

been, first, to offer to students an extensive collection of facts

drawn from the customs of primilive peoples regarding the ques-

tion of punishments; and, second, to analyze their sociologic and

psychologic significance.

The present volume begins with a chapter on blood revenge,

tracing its development into the ordeal and the trial by battle up

to the modern duel. The effects of blood revenge on social con-

dition are pointed out, some being highly advantageous, others

evidently injurious. The administration of punishment by the

state is treated with much clearness and from a wide range of

reading. It is shown to have developed from the systems of cor-

rection adopted in the primitive family, and was often in the

nature of a compromise or blood money. Several chapters of

special interest relate to the position of woman with reference to

family feuds and revenge, and the authority over the males which

she exerted in various communities, some of matriarchal, others

of patriarchal constitutions. The intense bitterness of her feel-

ings, and her ferocity, far ahead of that of men, are referred to

and illustrated. The punishment of slaves and that of military

discipline are also discussed. A curious closing chapter is added

on the punishment by the gods, in this world and the next, and
its influence on human punishments. It will be seen from this

brief reference how extremely interesting the book is.

greater if we reflect that nothing similar has been observed among
the canidsB which have a much more acute sense of smell than

the cats. I suspect, though I cannot furnish distinct proof, that

the plants in question act upon the felidse as aphrodisiacs. What
may be the reason vphy cats so persistently browse away Nemo-
hila pulchella ? Its cultivation in London suburban gardens

may be pronounced impracticable except under the protection of

wire-screens.

SCENTS AND THEIR RECOGNITION.

BY J. W. SLATER, LONDON.

There are some points connected with both the production and

the recognition of odors by animals which seem to need further

study. It is agreed that all species possessing the sense of smell

at all, like and are attracted by the scent of their usual food, or of

substances of a similar character. We have also evidence that

animals are agreeably impressed with the specific odor of their

own species, or of their own race or strain. On the other hand,

they are disgusted and repelled by the emanations of hostile

species.

These are results which we might expect on evolutionist princi-

ples, and which we actually detect whether we ascribe them to

Professor JSger's "soul-particles" or not. It is sometimes for-

gotten that peculiar odors not mex-ely aid in the diagnosis of dif-

ferent human races but contribute no little to keep such races

asunder. That the odor of the Negro or of the Australian
" black-fellow " is repulsive to the white man is a familiar fact.

But the aborigines of South America distinguish in the dark

the smell both of the Negro and of the white man from that of

their own race, and dislike the two former about equally. Even
the two great branches of the white race, the Aryan and the

Semitic, have a different and in many cases a mutually repulsive

odor. During the recent anti-Semitic agitation in Germany and
Austria the Foetor Judaiciis did not escape comment.
At the same time we observe a few cases which we cannot .well

account for on the principles above laid down. Instance the

feline group; the natural food of all such beasts is the flesh and
blood of animals recently killed, and even in case of need, car-

rion. We might expect that beings habituated to such a diet

would prefer odors not merely unlike but opposite to those which
mankind select. Yet the fact remains that not merely the do-

mestic cat but the leopard is passionately fond of the very same
perfumes which we enjoy. Lavender, thyme,— in short, most
plants rich in essential oils have a well-known fascination for

the cat. Leopards have been charmed into docility and submis-

sion by means of lavender water. The difficulty becomes the

THE PERCOPSID.^ ON THE PACIFIC SLOPE.

BY CARL H. BIGENMANN, INDIANA UNIVERSITY.

The Percopsidas have hitherto been known from a single species

having a very wide distribution. This species was discovered by
Agassiz and described in his "Lake Superior."' He considered

it a generalized type and relic of an older fauna. Professor

Agassiz says (385) :
" Now the genus Percopsis is as important to

the understanding of modem types as Lepidosteus and Cestracion

are to the understanding of the ancient ones, as it combines

characters which in our day are never found together in the same

family of fishes, but which in more recent geological ages con-

stitute a striking peculiarity of the whole class. My Percopsis is

really such an old-fashioned fish, as it shows peculiarities which

occur simultaneously in the fossil fishes of the chalk epoch, which,

however, soon diverge into distinct families in the tertiary period,

never to be combined again. . . . Now my new genus, Percopsis,

is just intermediate between Ctenoids and Cycloids; it is, what an

ichthyologist at present would scarcely think possible, a true in-

termediate type between Percoids and Salmonidse."

During the past summer I made a series of collections of fishes

through south-western Canada and the north-western United

States. I collected in the streams emptying into Hudson's Bay

and the Gulf of Mexico on the Atlantic side, and into Puget Sound

and the Columbia River on the Pacific side of the continent.

Percopsis guttatus Agassiz was found to be abundant in almost

all the streams tributary to Hudson's Bay, from the Red River of

the north to the Saskatchewan at Medicine Hat. In the Bow at

Banff, at an elevation of 4,500 feet, it was no longer seen. The

species seems to belong to the plains. It extends south to the

Delaware River and Kansas, but is only rare south of the Great

Lakes. It was not found in the Columbia at Revelstoke or at

Golden, where collections were made, and which are nearly di-

rectly west of the localities where it was found to be so abundant,

nor was it expected in these localities. When on my return trip

I came to Umatilla, where the Union Pacific leaves the Columbia,

and I noticed the favorable conditions for collecting, I concluded

to stop, although the place was not on my itinerary and I would

have but a short time for collecting. The Umatilla is a small

stream which expands over a sand strip to form a shallow lagoon

before emptying into the Columbia. I reached the station Sept.

6, at 5.20 P.M., and began work at once, as it was necessary to

leave again at 4 the next morning. I was more than surprised

to find that one of the most abundant fishes was a species of

Percopsidce, and that by this find the known habitat of this family

was extended to the Pacific slope. Fishing was confined to the

lagoon at the mouth of the Umatilla and to the Columbia imme-

diately above this place. During the short time at my disposal

over one hundred specimens of this family were obtained. No
specimens were found in the Snake and its tributaries. It is

really surprising that a species so abundant should have escaped

detection till now unless its distribution is quite limited, as its

absence at Golden and Revelstoke seems to indicate.^

The specimens prove to belong to an undescribed genus. The

genus is more specialized than Percopsis, but still bears out Agas-

siz's idea of the family. It approaches much nearer the PercidcB

than Percopsis, in that its dorsal and its anal fins are armed with

strong spines, and its scales are much more ctenoid. In other

words, its percoid affinities are much mote pronounced than are

> Lake Superior: Its Phyaical Character, Vegetation, and Animals, Com-
pared with Those of Other Heglons. Boston, 1850.

2 The elevation of tJmatUla Is given to be 300 feet by the Union Paolflc Ballr

way estimates.
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those of Percopsis. The genera may be distinguished as fol-

lows: —
A. Dorsal with two feeble, slender, unbranched rays; anal

with a single similar ray ; scales most strongly ctenoid on caudal

peduncle; posterior margin of preopercle entire or with feeble

crenulations; form slender. Percopsis.

AA. Dorsal and anal each with two very strong spines ; scales

roost strongly ctenoid on anterior part of body; posterior margin
of preopercle with a few short but strong spines; form heavy,

deep. Columbia.
Diagnosis of Columbia transmontana E. and E., sp., nov. :

—
Head. 31—3^ (3 in the young) ; depth, 3j-3f (4 in the young)

;

dorsal, II., 9i; anal, II., 6+; scales, 769-44 to 46-7.

Body comparatively deep, the dorsal profile more arched than

the ventral, making an angle at the origin of the dorsal fin ; sides

compressed, caudal peduncle most so. Head short and chubby

;

eye equal to snout, about 3J in the head. First dorsal spine about

equal to the pupil, second spine one-half length of head, recurved

and very deeply grooved behind. Anal spines somewhat lower

than the dorsal spines ; ventrals reaching past vent. Nape, with

the exception of occipital spine, scaled. Translucent in life.

Color generally smutty. Side with three rows of more or less

oblong blackish spots, the middle and superior rows most noticea-

ble. Back with a series of similar spots, one being conspicuous

at beginning and end of first dorsal. Dorsal mottled, caudal

barred. Head smutty, a blue-black spot on middle of opercle, a
narrow, silvery, lateral band. Young translucent, with well-de-

fined dark spots.

The greater part of the specimens belong to the British Museum.

MICHIGAN MINING SCHOOL.'

The committee appointed by you to act as a Board of Visitors

to the Michigan Mining School respectfully report as follows:

Finding it impossible to arrange a date which would enable the

entire committee to make the inspection at the same time, two of

us visited the institution on Wednesday and Thursday, March 30

and 31, and the third on April 8 and 9. We were cordially re-

ceived, and every effort was made to place us in possession of the

items asked for and appertaining to the duties assigned us. The
examination was as careful and searching as time would permit.

The first visit was made during the progress of the regular work,
aud the second during examination week at the close of the term.
Thus the opportunity was afforded the committee of witnessing

the work of students in the class-room and laboratories, as well

as the results of that work as exhibited by the examinations. So
far as we are able to judge, the work of the institution is being
pushed along its legitimate lines and solidly and conscientiously

performed both by students and instructors. The lectures indi-

cated carefulness of preparation and thorough understanding of

the subjects taught on the part of the instructors, and the char-
acter of the examinations showed that there was no disijosition to

accept less from the students. We were favorably impressed with
the earnestness of purpose which seemed to pervade the students

as a body, and with the manifest fitness of the members of the
faculty for their special lines of work. Some of these men, we
understand, left much more lucrative positions on account of
their love for their specialty, and their desire to devote themselves
exclusively to it. Such men cannot fail to do strong work. It

was with regret that we learned, soon after our visit, of the resig-

nation of Dr. Keller. He is unquestionably one of the ablest men
in the institution. The building, rooms, laboratories, apparatus,
and machinery all indicate efficiency on the part of those having
them in charge. The Mining School is purely and distinctly a
professional school, having for its object the practical training of

its students in mining engineering, and we believe it is carrying
out the purpose for which it was established. Of course, much of

the theoretical is taught, but so far as your committee could learn,

it is with sole reference to its practical bearing upon what is to

follow.

' Report to Hon. Ferris S. Fitch, Superintendent Public Instruction, Michi-
gan, by a committee consisting o£ D. A. Hammond, Perry F. Powers, and S. E.
Whitney.

Although much time is spent upon theoretical mathematics, the
object is to give the student a mastery of those principles which
will be necessary in his after work of surveying and engineering.

The students are then taken to the field ,ind into the mines, and,
under the guidance and direction of an expert (Professor Denton),

are taught the practical applications of the principles learned, and
other necessary operations of mining. The same methods prevail

in the other departments of the school. It is this element of

practicability in all the work of the school, in our opinion, which
has brought to the school the very general support of the people

of the Upper Peninsula and of mining men in particular. The
consensus of opinion among all classes is that the school has a
direct and financial value to the State. It promotes intelligence

in methods of mining, develops inventiveness in the line of mining
machinery, and directs thought to measures for securing greater

safety to miners.

Your committee, or at least one member of it, before visiting

the school had always regarded it as an expensive one considering

the number of students enrolled. But after careful investigation

at the school and an examination into the methods pursued by
the Board of Control, there can be do doubt but that all means
appropriated have been economically and intelligently expended.

Of course it is well understood by all that technical education is

necessarily much more expensive than general education, on ac-

count of the peculiar character of the work. The equipment, in-

cluding buildings, laboratories, apparatus, machinery, and col-

lections in geology, is very costly. A comparison of the per

capita cost at the Michigan Mining School, however, with the cost

at other similar institutions shows that the Michigan school is

among the cheapest. This cost will decrease as the number of

students increases. The faculty as at present constituted could

undoubtedly handle a larger number of students than are now
enrolled in the school (76), and yet the work of the various depart-

ments could not be satisfactorily performed with a less number of

instructors. In fact, were it not for the union of the school and
the geological survey, the faculty would have to be increased;

but this arrangement adds to the teaching force for a large part

of the year three skilled assistants, Drs. Lane and Patton and Pro-

fessor Seaman.

This brings us to the consideration of the question of the union

of the mining school and geological survey. We believe this ar-

rangement to be mutually advantageous and a direct saving to

the State. It places at the head of the Survey, as State Geologist,

the Director of the school, Dr. Wadsworth, who is eminently

qualified both as to scholarship and executive ability for the posi-

tions he holds, and strengthens the faculty of the school by add-

ing to the teaching force the three capable members of the sur-

vey. With the means at the command of the Geological Board

it would be impossible to retain the services of these men ; but

by dividing their time between the survey and the school, and

receiving a part of their salary from the survey and part from the

school the State is enabled to retain them in its employ. It also

furnishes convenient headquarters for the survey and places at

the service of the school its valuable geological collections. At
no other place in the State could this collection be so well pre-

served and made of such practical value. The wisdom of locating

the school where it is, is apparent to all who have ever visited this

region. It is surrounded by some of the richest copper and iron

mines in the world, and the student has the opportunity of mak-

ing constant practical application of his studies. Some means,

however, should be adopted at once to reduce the expense of liv-

ing to the students. We understand that it is very difficult for

the students to find rooms and board without paying exorbitant

prices therefor. If means could be devised for relieving this con-

dition of things it would be well, in fact, it is almost imperative

that something be done in this direction. There ought to be a

room at the building, also, large enough for an assembly-room.

There are many occasions when it is quite important to bring the

students together in a body. We believe, also, that the heating

apparatus should be removed from the main building and placed

in a building by itself.

The Michigan Mining School, we may say in closing, has come
to stay ; because it has demonstrated its fitness to live. Whatever
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may have been its weakness in the past it is now doing valuable

work. It is well equipped, has an able Faculty, and a demand
upon it greater than it can now supply. We see no reason why
it should not be a very valuable auxiliary in the future develop-

ment of the mining resources of the State.

LETTERS TO THE EDITOR.

#** Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his

cortimunication will be furnished free to any correspondent.

The editor will be glad to publish any queries consonant with the character

of the journal.

On the Interpretation of the Markings on IVIars.

In view of the large mass of conflicting observations of Mars

now being reported, it occurs to me to mention one principle of

interpretation which has not to my knowledge been suggested.

On Mars, as on the moon, may it not be true that the most con-

spicuous permanent markings are due, not to land and water sur-

faces, but to contrast of mountain and plain? Mars through even

a large telescope is brought scarcely closer than the moon appears

to the naked eye, and it presents a general marking analogous to

the " man in the moon," which we know to be but a shadow

feature. (See, for example, Plate xxxiii. in Astronomy and
Astro-Physics, October, 1893). If the permanent water surface of

Mars is only one-half the area of the Mediterranean Sea, as lately

estimated by Professor Pickering, It is, of course, impossible that

the light and dark patches represent land and water; but the sup-

position that they represent, in general, open plain and rugged

hill-country throws light on certain perplexing phenomena. The
so-called canals are then prcbably mountain ranges separated by

plateaus, and the so-called duplication is a bringing out by higher

powers of outlying spurs and ranges, which with lower powers

are either indistinguishable or mingled with the general mass. As
our seeing improves, we may expect triplication, quadruplication,

etc. An observer on Mars looking through a telescope at the

Rooky Mountains from a distance of 100,000 miles would discern

merely a long dark blur, while upon closer scrutiny he might
distinguish parallel and off-shoot ranges with their foot-hills as

separate dark lines, which might be termed " canals." The ap-

parent straightness and regularity of the "canals'" is doubtless

the effect of distance.

By this interpretation we solve the difHculty suggested by Pro-

fessor Pickering in Astronomy and Astro-Physics, October, 1893,

p. 669, that some " very well developed canals cross the oceans."

These " canals," then, are billy peninsular extensions or ranges of

mountainous islands. From Mars, Italy or Java would appear

but as dark streaks in a greenish or bluish medium. Mr. Barnard

mentions in the same number (page 683) that " long luminous

streaks" seem to be a definite feature of the planet's surface.

These are probably lines of snow-capped peaks. We must, on the

whole, believe that the seas, lakes, and canals of Schiaparelli's

map are as mythical as the seas of the moon.
When one compares the extremely diverse drawings of Mars

given in the October Astronomy and Astro-Physics, one cannot

but suspect that clouds have a large part in producing this diver-

sity. The general appearance of the earth from Mars would cer-

tainly change from hour to hour from this cause alone. Pre-

dominant and cloud fog probably caused the " absolutely colorless,

dark- gray " appearance of the Martian oceans, noted by Professor

Pickering for a considerable time {Astronomy and Astro-Physics,

p, 546 cf., p. 669). Similarly the North Atlantic, which might
often appear from Mars as a blue or green spot, might for some
time, in the spring of the year especially, be a dark-gray patch.

We must consider it likely that some of the rapidly darkening

spots which Mr. Pickering observed were due rather to springmg
vegetation caused by showers on barren tracts than to inundation,

particularly the case he mentions where a dark area suddenly ap-

peared to the "south east of the northern sea and of fully double its

area." It seems hardly possible, if the snows on Mars are as light

as Professor Pickering represents, that such extensive inundatiofls

could occur; and it is simpler and more in accord with general

analogy that many such temporary dark or gray-green spots should

be due to vegetation rather than to water.

Professor Pickering did so admirably with his 13-inch instru-

ment, that we may well believe that, if he had had a 30 or 40-inch

telescope, he would now be able to give us a tolerably accurate

account of the general physiography of Mars. We hope his appeal

for a thorough equipment will meet a ready response.

HraAM M. Stanley.
Lake Forest University, Oct. 11.

The Lines on Mars.

In Science, Sept. 23, Mr. C. B. Warring communicates a theory

to account for the gemination of the so-called canals of Mars.

He suggests that the phenomenon may be due to a defect in the

eye of the observer by reason of its possessing the power of

double refraction in some or in all directions. That some eyes do
possess the power of double refraction is a well-known fact. It

is a defect which, I imagine, is much more common than is gen-

erally supposed. It may be suggested that data representing a

large number of oases might show astigmatic eyes to possess the

power of double refraction more frequently than others. I do

not know that any data have been collected upon this point.

Concerning the existence of the canals of Marsand that they are

sometimes really double, I have no doubt. My own recent work
at the Lick Observatory has convinced me that they are not illu-

sions due to imperfect eyesight. During the present opposition,

I spent about thirty nights in the work on Mars, working with

Professors Schaeberle and Campbell. On about half the nights I

saw the so-called canals with more or less distinctness, but on
• only one occasion did I clearly see a canal double. This was
August 17, when the canal called Ganges on Schiaparelli's map
was clearly seen to be double, and was so drawn in my note-book.

That the doubling was real and not apparent is evident from the

fact that Professors Schaeberle and Campbell both saw the same
canal double on the same night, and drew it so. Other canals,

some of them nearly parallel to Ganges, were seen that night, but

none of them appeared double.

Our work was done independently. In turn each went to the

telescope, and made a drawing of what he saw. We did not see

each others' drawings, nor did we talk of what we had seen. It

was not until the next morning that we learned that each had

seen Ganges double. Wilejam J. Husset.
Leland StaQford, Jr., University, Palo AJto, Cal.

A New Habitat of the Black-Throated Rock Swift, Micropus

Melano!eucus.

As curator of the museum, I have just procured for the State

University of Nebraska a set of bird-skins prepared during the

past summer, among which are five skins that must be of interest

to ornithologists. They verify the discovery made by Professor

Lawrence Bruner of the University of Nebraska, that the White-

throated Rock Swift builds and breeds in the precipitous bluffs

around Squaw Canon, Sioux Co., Nebraska, and, what is more

likely, throughout the Pine Ridge regions, as Professor Bruner

has observed them also at Crow Butte, near Crawford, Nebraska.

This isolated habitat of the White- throated Rock Swift, Micro-

pus Melanoleucus (Panyptila Saxatilis), is several hundred miles

east of its most eastern limits as known hitherto. Perhaps the

Pine Ridge Buttes and bluffs, particularly those about Squaw
Canon, are fo admirably adapted to their nesting and high-flying

habits as to be the attractive forces.

Although five specimens were secured, no eggs were found. It

should be mentioned, perhaps, that the egg of this swift is un-

known. However, it is the expectation of the author that they

will be found on some of his own, or some of the other numerous

e-xcursions sent annually to this excellent field by the university.

The nests are built high up in the cliffs, in the most inaccessible

places. The semi-lithified sandstone of these buttes is easily ex-

cavated; and, as nearly as could be learned, the swifts dig back

about eighteen inches, the opening barely admitting the hand
but expanding somewhat at the nest. The nests are built of

grass.
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As their early name implies, these swifts are all wings; ac-

cordingly the swiftness of their flight is such that the best shots

make many misses and few hits. It took several rounds of am-
munition for the five just added to the State collections. These

specimens are all males, and inasmuch as their measurments dif-

fer slightly from published measurements, i. e., length 6.50-7.00

inches; extent, 14.00; they are given below for each bird:—
No. 2. No. 3. No. 4. No. 5.No. 1.

Length, 6| 6f U 6f 6i

Expanse, 14 Ui IH 14| 14

From the foregoing measurements it will be seen that, while

the length is less, the expanse is greater than those published.

These swifts were first observed by Professor Bruner while on a

government entomological expedition in the summer of 18H1. At

the direction of Professor Bruner his ornithological assistant, Mr.

J. B. White, shot and prepared the above specimens this past

summer. Being in charge of the Morrill geological expedition

sent to this region by the University, I had occasion to fall in

with Professor Bruner's party, and to observe these swifts per-

sonally. We must have seen several hundred at Squaw Canon

flying in and out among the buttes which rise with nearly verti-

cal walls five hundred to twelve hundred feet above the Hot
Creek Basin.

Having occasion to visit this region several times annually with

parties of students, it is to be hoped that we may obtain data for

further notes, and that it may be possible to secure their nests and

eggs, in spite of their inaccessible abodes.
Erwin H. Barbour.

University of Nebraska, Sept. 30.

Star 1830 Groombridge.

In Science for Sept. 30, I note the letter of Professor A. W.
Williamson, in which he propounds an hypothesis, admitted by

himself to be forced and unwarranted by any natural facts, to

account for the incredible velocity attributed to the Star 1830 of

Groombridge's catalogue. It is not necessary to resort to such
untenable speculations to explain the phenomena referred to. The
only reason for assigning such an extreme velocity to the star in

question is the fact that it exhibits quite a large proper motion
and no appreciable parallax. Ic may be, however, merely a case
of masked parallax. If we suppose the star to have a large dark
companion (numerous instances of which are known, as Algol,

Procyon, etc.), we only need to assign to it a period and radius of

revolution closely approximating that of the earth in its orbit, and
a favorable position of orbital plane, to render the parallax quite

imperceptible by the old methods. In such case the spectroscope

might solve the problem by determining the orbital velocity, and
thence the other elements, in case the plane of the orbit lay in our
direction, and thus show that this star is really one of the nearest

in the heavens to our system. Henry H. Bates.
Washington, D.C., Oct. 5.

Dr. Brendel's Photographs of Auroras.

In your issue of July 3S, 1893, you copied from The Scottish

Oeographical Magazine an interesting notice of the expedition

made by Dr. Martin Brendel and Herr O. Baschin to Bossekop on
the northern coast of Norway, last winter, to study the northern
lights and attendant phenomena. Therein mention was made of

the photographs of the aurora obtained by Dr. Brendel.

By his courtesy copies of some of these pictures are before me.
Dr. Brendel modestly regards them as valuable chiefly for what
they promise for the future. He hopes to visit the Arctic regions

again with a much better equipment. But he has already achieved

a great feat in securing even these photographs, the first of the

kind ever taken. Tromholt's attempt in 1885 cannot be regarded

as a success. The faintness of the light, the quivering and shift-

ing of the auroral rays, and the non-actinic quality of certain

colors, combine to make this a very difficult task. Dr. Brendel
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does not say who manufactured the plates which he used ; but

they measure four by five inches. With a steady, diffused glow
on an arch he has had very fair success, with an exposure of be-

tween forty seconds and five minutes. With a greatly agitated,

curtain-like display, and an exposure of only one minute, he lost

all detail. But a very sharp picture was secured, with an ex-

posure of six seconds, of one end of an arch, which was composed
of radiant streamers; the structure is distinctly shown. The
pictures were obtained between Jan. 4 and Feb. 1, this year. On
the night of Feb. 13-14, a heavy snow-storm prevented observa-

tions of the famous aurora of that date; but, as has already been

mentioned, a remarkable magnetic disturbance was recorded by

the needles.

The scientific world will wish Dr. Brendel good luck in his

future endeavors, and will watch eagerly to see whether he finds

it practicable to determine the parallax of auroras by this method.

James P. Hall.
Brooklyn, N.Y., Oct. 8.

BOOK-REVIEWS.

The Horse : A Study in Natural History. By William H. Flower,
Director of the British Natural History Museum. New York,

D. Appleton & Company.

The '

' Modern Science Series," edited by the distinguished sci-

entist, Sir John Lubbock, is not primarily designed for the special-

ist, nor, on the other hand, for the class of readers that reads

merely to be entertained. It attempts rather to supply accurately,

yet in language divested of needless technicalities, such informa-

tion as is needed by everyone who desires to keep fairly abreast

of the progress of modern knowledge.

The name of the author of the present volume is in itself a

guarantee ot the accuracy and interest of its contents, and in the

reading we are not disappointed ; for within 204 short pages the

horse and its relations to nature are presented in a sketch which
is at once attractive and thorough.

In the first chapter the ancestral relations of the horse are es-

pecially considered ; the second chapter discusses chiefiy the horse's
living allies; while the third and fourth chapters are devoted to
structural features. But what adds unusual interest to the book
is that the bearing of the facts upon the origin of the horse is in
every chapter constantly kept in view. " The anatomy and his-

tory of the horse are . . . often taken as affording a test case of
the value of the theory of evolution, or, at all events, of the doc-
trine that animal forms have been transmuted or modified one
from another with the advance of time, whether, as extreme
evolutionists hold, by a spontaneous or inherent evolving or un-
rolling process, or, as many others are disposed to think, by some
mysterious and supernatural guidance along certain definite lines
of change."

The conclusion is forced home to the reader that the horse is a
very highly specialized type derived from a generalized ancestor
by slow and gradual change, or evolution. The one-toed animal
was once five-toed, and its heel was less raised above the ground
than now; its teeth were once fitted for a much wider range of
diet; its neck was short and a collar-bone, now absent, was once
present; its tail was long; its brain — and especially the cerebrum
— was small; instead of the open plain, it frequented the shady
or often marshy borders of lakes and streams.

The various pages in the history of this evolution are presented
as they have been recorded in the book of nature till at last the
genealogy is traced back to the five toed and otherwise generalized
type, Phenacodus, , of early Eocene age.

The work is illustrated with twenty-seven clear, well-selected

cuts, of which that of the quagga deserves especial notice as being
from the first photograph known to have been taken from the
living animal.

The external appearance of the book is unusually attrac-

tive.
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THE HUMMING-BIRD'S FOOD.

BT MORRIS GIBBS, M D.

Tms article refers to the ruby-throat, the only representative

•of this interesting fam-ly in our State. Much has been written

regarding the food of this species, and yet I am satisfied that

but few accurate notes have been offered to the readers. The

writer offers observations taken with a view to learninst of the

feeding habits, and does not pretend to assert that others' notes,

however conflicting, are not correct. Locality has everything to

do with the habits of birds, and the requirements of the same

species may differ vastly in a slight variation, either in latitude

or longitude. Again, the resources of a region may radically

alter the food habits of any and all animals. Certain it is, that

my observations convince me, contrary to all writings that I have

seen, that the food of the ruby-throated humming-bird is mainly

honey, and that these little fellows do not rely to any extent on

an insect diet.

Years ago I captured several in our flower-garden with my in-

sect net, and, in accordance with the views of all books read,

they were offered insects as food, but invariably completely ig-

nored everything of this nature set before them. No matter

whether I gave them the liberty of a large room or confined the

frightened creatures in my hand or a small box, the result was

invariably the same; all insect food was refused, whether small

beetles, or even those minute flies or goats, often common about

honey-producing flowers. However, on releasing the captive, it

would immediately visit the flowers, and appear to revel in the

exploration of the deep recesses of the fuchsias and trumpet-

creepers. One immature specimen that I caught would sip

sugar-water from my hand, and even protrude its delicate tongue

for the sweets to be so easily had. This young one was so very

unsophisticated that it had to be taught regarding the honey-water,

by dipping its tiny, slender beak into the sticky mass, after which

it quickly learned. The old ones only fluttered in my hand, and

would not eat, but would apparently enjoy that which was forced

into their bills. But, left to themselves and watched secretly,

they could be seen indulging in the sweets provided for them. If

held carefully and an insect forced between their mandibles, they

invariably ejected it with a snap of the bill and a side jerk of the

head.

Of the wild flowers of Michigan, there are many species which

the hummers visit regularly, but as nearly all of these flowers are

so far from my residence, it follows that my observations are

mainly made from our house-plants and garden flowers. Of all

of the uncultivated species that I know, the flowers of the wild

crab-apple are most sought after by the ruby-throat, and during

the season, about the middle of May, a hundred birds may be seen

in a few hours about a group of these trees. There are very few

insects on the crabs, and in wet days none, and yet the hummers
swarm about. They must come alone for sweets. One point in

relation to my theory of the hummer's love for honey would seem

to receive a challenge, and it is, that the ruby-throat rarely

hovers over the common red and white clover. Now, as we
know, red clover is one of the sweetest of flowers, and a head is

agreeable to anyone's palate, while the white clover is a great

favorite with the hone3'-bee. My reply to this is, that the indi-

vidual flower' is too small for the ruby-throat's attention.

On our piazza in the city are a number of house-plants, some
growing in a hanging-box, others in pots on a stand, while several

species of out door perennials and annuals flourish in a bed just

below, and a large creeper clambers near. It is safe to say that

from early morning till evening twilight there will be an average

of one visit every half-hour by the hummers to this collection.

So unsuspicious have they become that one can study them at a

yard's distance. One advantage in observing them is that they

always make their presence known by their pleasant humming
and a faint, sharp chirp ; thus warning one when to lay aside the

book and watch their movements.

On first appearing, they immediately dash towards the fuchsias,

which are their greatest attraction, and the next best is the

trumpet-creeper, and then the selection appears to them indiffer-

ent, as the pelargoniums, nasturtiums, morning-glories, and others

are visited indiscriminately. However, the fuchsias are first

choice, and, wondering at their preference, I examined the blos-

soms thoroughly for insects and sweets. In very few cases, and

at rare intervals, I found small insects, as no others can reach the

heart of the flower; but in every case I met with a most refreshing

nectar,— to be sure, in very small quantity to us, but to a hum-
mer, a most plentiful supply. Let my readers pluck a full-blown

fuchsia blossom, and cutting into the calyx near the stem end,

apply the part to the tip of the tongue, and they will be fully

convinced why the hummer is partial to this beautiful pendant

flower.

Thinking to test their fondness for sugar, some was dissolved

and then dropped deeply into the blossoms of the creeper. In the

course of the hour, in their rounds, the busy birds found the bait,

and fully thrice the amount of time was spent on the extra-

sweetened flowers as was occupied over those of nature's honeying.

The sweetening attracted many insects in the course of the day,

principally ants and small flies and gnats, but not one instance of

their capture could I detect, although careful record of the num-
ber of insects in each flower was kept, and the flower examined
after each bird departed.

The movements of the hummers when visiting a bed of flowers

are interesting. With a dash it is among us with the characteris-

tic impetuosity of its kind, but it is not then detected by the ear,

as the noise of a flying bird is but slight and not always heard.

It is when the bright, red-throated fellow stops in mid-air that

we hear his rapidly-vibrating wings, always loudest when he

makes a sudden side-movement from flower to flower. Selecting

a flower, after a second's inspection of his surroundings, a rush is

made toward it at a very rapid rate, but just as we think he will

fly past or against the blossom, he stops—stops instantly. In the

fraction of a second he introduces his tiny, but long, slim bill

into the heart of the flower, and then is away to the^next. The
swiftness with which this delicate bird travels about, exploring

hundreds of flowers each hour of the day, and from^arly morn-

ing till twilight is truly a marvel.

At each insertion of the tiny beak, his mobile tongue'is'thrust

out and from side to side, and the sweets, and, I think, some pol.

len, are drawn into its mouth. The tip of the tongue is peculiarly

and beautifully constructed for this purpose, and with^the perfect

adaptability of its slender, delicate bill, the bird is endowed with

the means of securing sweets, possessed by no other group of

birds.

In conclusion, I will say that I have carefully dissected many
humming-birds, both old and young, but have never found any-

thing to convince me that the birds lived on insects. It may be

that at times when flowers are scarce some species of insects are

captured, but I am satisfied that in season, when flowers are

abundant, that the ruby-throat of Michigan lives on honey.

Kalamazoo, Atlcbig^u,
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THE ORIGIN OF THE CAVE FAUNA. OF KENTUCKY,
WITH A DESCRIPTION OF A NEW BLIND BEETLE.

BT H. GARMAN.

It is common in writings on the origin of the cave fauna of the

United Slates to assume that th^ recent formation of the caves of

Kentucky is evidence of a similar recent origin of the blind ani-

mals which inhabit them. The geological evidence appears con-

clusive that the caves of the Green River region, and those to the

northward in Indiana, were occupied during the Champlain

period with water, and that their present inhabitants (at least the

air-breathing species) must consequently have taken possession

after the caves were elevated and the water no longer com-
pletely filled them. There can be no disputing the grounds for

this belief; the geological evidence is all that could be desired for

proof of a recent origin of the caves themselves. But I must
beg leave to dissent from the conclusions which have been drawn
from this proof, as to the recent origin of the blind animals.

Conditions requisite to the development of eyeless animals are

present io most parts of the United States. It seems only re-

quired that a species have no use for eyes, irrespective of the

presence of light, and the eyes become reduced. Animals which

burrow in the soil everywhere show a tendency to loss of the or-

gans of vision. The moles, the worm-snakes (Carphophis), and

Canibanis bartoni are familiar examples. Parasitic species lose

their eyes, not in all cases because of a life in darkness, but

because as parasites no eyes are needed. Numerous burrowing

insects with poorly-developed eyes are known to occur over wide

extents of territory. Beetles which live almost as exclusively in

the dark as Adelops and Anophthalmus are not at all rare. Quite

a list of non-cavernicolous blind beetles is known. It is to species

such as these, already fitted for life in caves, that we should look,

it seems to me, as representing the ancestors of cave species;

certainly not to ordinary species with well-developed eyes. The
originals of the cave species of Kentucky were probably already

adjusted to a life in the earth before the caves were formed, and

it seems probable from some facts mentioned below that they

were not very different in character from the animals now living

in the caves. I cannot believe that there has been anything more
than a gradual assembling in the caves of animals adapted to a

life in such channels. In this view of the matter the transforma-

tion of eyed into eyeless species appears to have been much less

sudden and recent than has been supposed.

To take a definite example: There appears to be no imperative

reason for assuming that the blind crustacean, Ccecidotea (Asellus)

stygia, originated in Mammoth Cave. It was first discovered in

caves it is true, but occurs widely distributed in the upper Missis-

sippi Valley, is found throughout Kentucky, and is known to occur

as far east a^ Pennsylvania. It is throughout its range a creature

of underground streams, and is nowhere more common than on

the prairies of Illinois (the last place in the country in which one

would expect to find a cave), where it ma3' be collected literally

by the hunlreds at the mouths of tile drains and in springs. In

Kentucky, also, it is not more abundant in the cave region than

elsewhere, being very frequently common under rocks in springs

and in streams flowing from them, even during its breeding sea-

son. It isi only natural that such a crustacean should have found

itself at home in Mammoth Cave when this cavern was ready for

its reception.

The blind fishes, again, are not by any means «onflned to the

caves, but are widely distributed in underground waters through-

out the country. Aniblyopsis spelceus occurs in Indiana, Ken-
tucky, and probably also in Missouri and farther south. Typhlieh-

thys suhterramzus occurs in Misjoari, Kentucky, Tennessee, and
Alabama. Chologaster agassizii occurs in Kentucky and Tennessee.

C. pa/iilliferus occurs in a spring in southern Illinois. I have had
the pleasure of taking this species, and can say that the spring is

evidently the outlet of an underground stream, and sends away
a narrow but vigorous rill at all times of the year. O. cornutus

I have taken, with the help of my friend. Professor B. P. Colton,

in North and South Carolina, and can speak positively as to the

situation in which it occurs. Like its relatives it is a fish of

underground streams, and makes its appearanc; at times at their

mouths. Still another species appears, according to Dr. Packard,
to have been observed in California. Here are widely scattered

fishes with the family characters of Amblyopsis, and so probably
closely resembling the eyed ancestors of the latter. They illus-

trate my point that there were in existence species possessing at

least some of the characters of the Mammoth Cave forms when,
the caves became habitable; for it will hardly be supposed that

all of these fishes originated in the caves of Kentucky and have
become scattered since the glacial period. They illustrate, also,

the point that hundreds of generations of a species may exist

under the same conditions of environment as Amblyopsis and
Typhlichthys, and yet not lose their eyes. Why then should
these latter have had their eyes all but obliterated in the course of

a few generations?

The distribution in this country of blind beetles of the genus
Anophthalmus might at first thought appear to favor the idea

that Mammoth Cave is a centre from which our species have been
disseminated towards the East. Of our eight described species

four (possibly five with A. audax) live in the Mammoth Cave
region. Two others occur in Wyandotte Cave, only a shortdis-

tance away. The single species not thus far recorded from these

caves is A. pusio of Virginia and eastern Kentucky. It is to be
remembered, however, that the large caves of Kentucky and
Indiana have been much more thoroughly explored for cave ani-

mals than those of other parts of the country, and that their size

and accessibility to Man have had much to do with the frequency

with which they hive been visited by collectors. They are sim-

ply portions of the haunts of the subterranean species which are

opened up to us. One of the blind species (Anophthalmus tenuis)

of Wyandotte Cave has now been found in Luray Cave, Virginia,

a fact which gives us reason for believing that the Mammoth
Cave species are more widely distributed than our present knowl-

edge indicates. The large number of species (64) occurring in

Europe points to that continent as the habitat from which all

species of the genus have spread. If we accept this view of the

origin of the genus then, whether the American species were intro-

duced into this country before or after the Champlain period, it

follows that our species have been but little modified by residence

in Mammoth Cave, for if they had been we should find them de-

parting more widely than they do from their European allies.

They are in fact very closely related to Euroj)ean species. If we
transfer the question of the sudden appearance of Anophthalmus
to Europe, and claim still that the species are of post-glacial

origin, that the eyes were lost suddenly after the Champlain
period, we are met with the difficulty that here there is a grada-

tion in both the habits and structure of the species which shows
that the change may be and probably always has been gradual;

for there are in existence species -.which live under rocks and have

rudiments of external eyes.

Another aspect of this question of a sudden transformation of

the species has recently been brought to my attention by some
observations I have been making on the habits of these beetles,

and particularly on a new species of Anophthalmus, of which a

description is appended. Isolation in caves has been urged as an

important factor in the development of those peculiarities by

which cave animals are marked. It is assumed that the cave

species are completely shut off from all relations with their out-

of-door allies at an early stage in their phylogenic history.

Nothing, it seems to me, can be farther from the truth. They

are not even now isolated by anything except their inability to

look out for themselves in the presence of their eyed enemies.

Coecidotea stygia is often found associated with Asellus communis,

the eyed species from which it is supposed to have been derived.

The cave cricket, Hadencecus subterraneus, while occurring in

the depths of caves, has always in my experience been found most

abundant at the openings, where the twilight prevailing probably

does not prevent the use of its well-developed eyes. It is fre-

quently associated in such situations with its near relatives of

the genus Ceuthophilus. Nor are the blind beetles confined to

parts of caves in which total darkness prevails. Probably

Anophthalmus tellkampfii is as completely adapted to a life in

darkness as any of our species, and I have not yet found this

species in the light ; but T have found it abundant in a cave where
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the rumbling of vehicles (not more than twenty feet away) pafs-

ing on a road overhead coull be distinctly heard. In all proba-

bility the beetles of this cave penetrate much neuter the surface

than this. Some of the other species are common under rpcks

und wood in the shade of overhanging cliffs at the mouths of

•caves, where they are associated with the Carabidie commonly
found in such places. The isolation, such as it is, is largely vol-

untary on the part of the insects, and I can see nothing in the

surroundings or habits which would indicate that they have ever

been more completely isolated than they are now. I believe, on

4he contrary, that they ar« more completely isolated now, from

specialization, than ever before.

In short, a reconnaissance of the zoology of Kentucky, which

the writer has had an opportunity to make during the past two

years, satisfies him that the evolution of the structures which

•characterize our cave species is to be considered apart from the

question as to the age of Mimmoth Cave, and that the origin of

our aquatic cave fauna is in some respects a separate question

from that touching the origin of the insect fauna.

Of these matters I hope to have something further to present in

the future. Of the insects I may say now that there appears to

have been after the Oharaplain perioJ a migration towards Mam-
moth Cave of cave insects from the south and east, where the

continent had not been so greatly affected by changes of level as

was the Mississippi valley. Some observations in my possession

tend to show that cave species are now abundant in the vicinity

of the mountains of Eastern Kentucky. In fact much of the

•eastern end of the State appears to be adapted to an extensive

subterranean fauna It was a source of wonder to me during the

first few months of my residence at Lexington how the rainfall

disappeared so rapidly. A. precipitation, which in central Illinois

would have left its traces in muddy roads and swollen streams for

weeks, disappears here in the course of forty-eight hours, having

been swallowed up by a network of fissures in the underlying

limestone and hurried down to the Kentucky River. These fis-

sures are co-extensive with the Trenton limestone of this locality,

and constitute the natural drainage system of the blue grass

region of Kentucky. The wonder is not where the rainfall goes,

but that any at all should remain at the surface. It early oc-

curred to me that one might find cave animals in these fissures

-could he but get access to them. This can be done in som'e cases

in quarries, and I can say as the result of preliminary exploration

that some cave insects do occur here, and that at least one blind

beetle is as abundant as it well could be. On a single visit to one

of these opiened channels I have, with the aid of a pupil, taken

over one hundred specimens of the new species here described.

It is without trace of external organs of vision, but like the earth-

worms possesses the power of recognizing light, a power which is

evidently of some importance to it. It occurs in channels seem-

ingly wherever there is food and moisture, and may be collected

in the dim light near the openings. For some time I have kept

forty individuals of this little beetle in my cellar where it appears

to be perfectly at home, although during the day the light is

never wholly excluded from its quarters. It wanders about

freely, but may be sent scampering to cover by a flash of strong

light. The food evidently consists of dead animal matter, such

as insects and small mammals which are carried into fissures by

freshets. This supply must be very great, though perhaps some-

what irregular; but this latter Is a feature of the available food

supply of many ordinary insects. Dead grasshoppers carried

into the fissures are eagerly devoured. Food is evidently dis-

covered by the sense of smell. In three minutes after placing a

freshly killed grasshopper on the ground in one of the channels,

several beetles were found at work on it. In confinement the

beetles collect on such food after the manner of small ants, and

eventually leave only the empty crust.

Anophthahnus Jioriii, n. s. Somewhat depressed; smooth and

shining; bead, thorax, elytra, and abdomen everywhere provided

with scant, erect, microscopic pubescence. Head oval; cheeks

rounded; dorsal linear impressions rather deep; surface between

the impressions very finely transversely rugulose; mentum tooth

prominent, bicuspid. Antennse densely pubescent excepting the

^thickened basal segment, which is smooth and shining, with a

few hairs near its distal extremity. Thorax trapezoidal, larger

than the head; sides strongly arcuate in front; sinuate behind;

the hind angles acute but not produced ; basal impressions deep,

separated by a ridge at which the well-marked median linear

impression terminates; truncate behind, but with a shallow

emargination at each side separated by a wider median one;

margin of contracted posterior part a trifle convex before the pos-

terior angles. Elytra oblong oval, widest a little in front of

the middle, truncate in front with the rounded humeri rather

prominent; humeral margin obsoletely serrulate under a high

magnifying power ; striae very^ evident next the suture, be-

coming obscure next the outer margin, obsoletely punctured,

the third and fourth broken near the middle by a dorsal

puncture, the sutural stria recurved at the posterior extremity

of the elytron, joining the third; four rather strong punctures

within eagh humeral margin, the second of which gives rise

to one of the long setse. Color pale fulvous, fading on pos-

terior part of elytra to yellowish white, or cream color; curved

impressions of head, edge of prothorax behind and at sides, rims

about coxae, etc., darker; length of body 3.67^ millimeters;

antenna, 2-'2.23 millimeters; length of head, 0.64 millimeter;

width of head, 0.60 millimeter; length of thorax, 0.72 milli-

meter; width of thorax, 0.80 millimeter; width of thorax at

base, 0.66 millimeter.

The species is closely related to A. pusio, Horn, from the Carter

caves of eastern Kentucky, agreeing in size, in the absence of

evident serrulation at the humeral margins of the elytra and

in the deep basal impressions of the prothorax. It differs

in the size and shape of the prothorax, A. pusio having a

very small prothorax, " not as long as the head and scarcely

larger," whereas in this beetle the prothorax is distinctly

larger than the head. The prothorax in A. pusio is as wide

as long, and contracts in vvidth somewhat gradually from

the front, while in the new species this division of the body is

broadly rounded at the sides, contracting rather abruptly behind.

A. pusio is said to have pubescence only at the bases of the elytra.

In this species the pubescence is rather scant, but is present on all

the surfaces. The new species was discovered within the cor-

porate limits of Lexington in the spring of 1890. It is named in

honor of Dr. G. H. Horn of Philadelphia, who has contributed

much towards an accurate knowledge of our species of Anoph-

thslmus.
state College of Kentucky, Lexington, Oct. 8.

THE BOTANICAL LIBRARY OF A STATION BOTANIST.

B'y A. S. HITCHCOCK.

Probably the most essential part of the special equipment of a

botanist to an experiment station is his working library. At least

a part of the work of a station should be original investigation.

In order that the results of his investigation should be an addition

to the sum total of the world's knowledge, it is obviously desira-

ble that the investigator should know all that has been published

on the subject up to the time he presents his own results to the

public. In the scientific world results ai'e said to be known when
they are put on record ; that is, when they are published. If all

the results of botanical investigation were published in one peri-

odical, it would be an easy matter to hunt up the literature on a

given subject. If all the results were to be found in botanical

periodicals in the English, French, or German language, our work

would be less easy, but still not difficult. But, lo ! where must

we look for our information ? In botanical periodicals in all

languages. I doubt if there be a station botanist in this country

who can readily read all the botanical literature published in

Europe. This statement will probably hold good if we exclude

the Hungarian, Polish, and Russian; and most of us are confined

to French, German, Latin, and possibly Italian. But this is not

the worst; we must look through the proceedings of a multitude

of scientific societies, prominent ones whose proceedings are

readily accessible in the larger libraries, others more or less local

and little known. But even this is not the worst; we find botani-

cal literature in periodicals or proceedings devoted to general

science, or even to miscellaneous matters. Sometimes it is tucked
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away in a seed catalogue, a weekly agricultural paper, or even a

college monthly. Fortunately there is a growing tendency to

have articles reprinted and distributed more or less freely among
contemporaries. In addition to these various channels of publica-

tion, we have the thousands of books, pamphlets, and sheets de-

voted more or less to botanical subjects.

It is obviously impossible for a station botanist to have ready

access to even a tenth-part of the accumulated literature. It is

only at the larger public institutions that an attempt toward com-
pleteness is made.

But in botany, as in other sciences, the period has long since

been reached when classification of its literature was necessary.

Thus with the proper aids it is possible for ev^pry botanist to be-

come fairly familiar with the literature on any subject.

Probably there are as many opinions as there are station bota-

nists as to the selection to be made of these aids, and it is the ob-

ject of this paper to give one opinion out of the many.
First, as to the periodicals; assuming, as is generally the case,

that the funds for library purposes are quite limited. Most of us

take from our own country at least the Botanical Gazette and the

Bulletin of the Torrey Botanical Club. The latter is especially

useful for its "Index to Recent Literature Relating to American
Botany."

Of foreign periodicals I would mention the Botanisches Cen-

tralblatt, for its "Referate," under which heading are given

classified reviews of important articles, and for its " Neue Lit-

teratur," which is an index, and a very complete one, to the cur-

rent literature in all languages; the Revue Generate de Botanique,

for its excellent reviews of the work done in various departments

of botany during a given period ; and the Societatum Litterae,

giving monthly a classified list of articles published in the pro-

ceedings of scientific societies.

All will agree that by far the most important work is Just's

Botamscher Jahresbericht . This gives an abstract, long or short,

according to importance, of all the botanical articles published

during the year. It is well indexed and classified.

Most of the station botanists are working more or less in special

lines. The above-mentioned works will enable him to get at least

the titles, and often an abstract of the contents, of neatly all the

articles that have been published on his special subject. The most
difHcult period to cover is the last few months. Just's Jahres-

bericht is about two years behind, and the Centralblatt usually at

least a few months.
Having at hand the titles and authors on a given subject, it is

often desirable, or even necessary, to obtain the articles. Books,

pamphlets, and reprints can usually be picked up through dealers

in second-hand books. Separate numbers of the current periodi-

cals and proceedings can usually be obtained. There remain such

articles as are to be found only in the back numbers of serials.

These are often very important and difficult to obtain. It is out

of the question to think of purchasing these expensive works, for

station libraries have too limited an income for this purpose.

A good way is to be on the lookout for separate volumes contain-

ing the articles desired. But this requires some knowledge of the

serials.

Three important works for this purpose and for botanical bibli-

ograpby in general are Pritzel's ''Thesaurus Literaturae Botani-

cae," Bolton's "Catalogue of Scientific Periodicals," and Scudder's

"Catalogue of Scientific Serials."

After one obtains all the articles possible in this way, there will

still be many that are unattainable. For these one must consult

a large library. Short articles can then be copied, and notes can

be taken of long ones. Photography will doubtless, in the future,

play an important part in copying rare articles and plates. This

can be done at a comparatively small expenditure of time and
money, and has the immense advantage of being certainly cor-

rect.

I have said nothing about the selection of general works of

reference and other books, as this depends so much on individual

opinion and the line of work followed; but the above-mentioned

aids to the botanist seem to me to be a necessary part of the equip-

ment of every experiment station.

Agricultural College Experiment StatloD, Maubattac, Kacsas.

FORENSIC MICROSCOPY.

HARDING, B.SC, PH.D.

Forensic Microscopy, like Forensic Medicine, has a close con-

nection to law; it also deals with cases which are closely inter-

woven with the administration of justice, and with questions

that involve the civil rights and social duties of individuals, the

detection of poisons as well as the treatments of the recovery of

poison^from the poisoned. More and more in the history of the

criminal courts is the demand occasioned for the application of

the microscope, and microscopical toxicology. Although of late

a certain line of medico-legal research has been obliged to com-
bat with the works of the undertaker, who, when preserving the

bodies of the dead, employs preservative compounds, largely

composed of arsenical and mercurial compounds, while there is

no question as to their preservative properties, yet the question

arises, Is it good policy, is it for the good of the community at

large, to employ embalming fluids composed of such poisonous

substances? Criminals may easily hide their heinous crimes by
having their victims embalmed, and who is there to tell which
of the poisons was administered by the hand of the coward who
did not dare to do his work before the world and openly, who for

pecuniary or other reasons sought this road to remove a good
man, nay, perhaps the man least to be spared, and who is there-

to identify the poison introduced by legitimate (?) means from
that introduced with murderous designs? Yet, despite this op-

posing energy, despite the seemingly unsurmountable difficulties

which surround forensic microscopy and toxicology on every

side, we are still making progress and demonstrate that " forensic

microscopy " is destined to be a branch of science which cannot

be ignored, try as the opposers may.
If we measure the future by the work and benefits the micro-

scope has done in the past, it will be seen that a very bright pros-

pect is awaiting us indeed. No instrument yet devised by the

ingenuity of man can compare with the microscope in its universal

application to research in the broad domain of science, and I

will endeavor in a brief way to call attention to a few of its spe-

cial relations to law.

The direct application of the microscope to law dates back to

about 1835, and ever since that time it has made a record for itself

in convicting the guilty and protecting the innocent. The expe-

dient taught to us by Albertus in 1226, that the victim's wounds
would open afresh in the presence of the slayer, or the custom
honored from time immemorial of watching the effect upon the

suspected criminal as he touched the dead body of his supposed

victim, we no longer are obliged to resort to. In the early age-

of forensic microscopy, its applifation was simply confined to a

few questions of criminal law; but the more it attained perfect-

ness in lenses, the excellent means of determining minute meas-

urements, the adaptation of the spectroscope, and numerous valu-

able mechanical appliances, it has claimed so much attention in

civil and criminal law that its usefulness cannot be denied.

Although the microscope has played a very important part for a

number of years in noted criminal and civil cases, its proper rela-

tion to law seems to be little understood. It is true that many
underrate its value, and throw aside all testimony attained!

through its use as worthless, while others again largely overrate-

its powers. It is a well-known fact, though an unfortunate exist-

ing condition of affairs, that persons are permitted to give ex-

pert testimony in branches where they have but little more knowl-

edge than the court before whom they testify. It is largely from-

this cause that so much discredit has been thrown upon the whole-

field of expert testimony, especially in this country. This condi-

tion of fact does not alone relate to forensic microscopy, but it

has invaded all branches of expert testimony.

When, however, persons expert in the use of the microscope-

are called upon to give testimony, there ought not to be any disa-

greement as to the result of the examination they may make; as,

for instance, if they examine a stain, and blood corpuscles are-

found by one, it should be verified by the other; and, if measure-

ments of these corpu.scles are made, their measures should cor-

respond without a doubt. There should be no difference on sucb

matters of fact, though this is not meant to imply that they shouM
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not honestly differ as to how the blood came there. The micro-

scope will tell with true and unerring certainty whether the ad-

hering substance on a weapon is hunaan or animal hair, or

whether what is thought to be hair is not cotton, silk, or wool

fibre. It is a well-known fact that portions of brain-Rubstance

adhering to weapons which have caused the fracture of the skull

and laceration of the brain can only be recognized by the micro-

scope. While, when the substance is fresh it cannot easily be

mistaken, it is quite different when it becomes dry; it will then

assume a gray or brown color, and become quite horny. In this

state no physical appearance can tell what it is, the naked eye is

at a loss to recognize its source. Quite different with the micro-

scope; it will tell you. Moisten the substance, and you will see

its color become whiter and its consistence quite soapy. Now if

you soften the mass in a solution of common salt, I will show
you nerve-cells or nerve-fibres ; though so smaU, being only ^^^jj of

an inch or less in diameter, you shall see them plain and distinct.

Likewise, hair adhering to clubs or weapons of any kind can be

recognized as to its source, whether it has been torn out by force

or not. If by force, we plainly see the tubular sheath of the hair,

with the hair issuing from it; the color is distinguishable, the

size, and whether they are cut at both ends or pointed at one,

whether the bulb or sheath in which it grows is still attached to

them, etc. It may not be amiss to state that hair from lower

animals differs in a great many particulars from that of man; the

hairs of animals, generally speaking, are coarser, thicker, shorter,

and less transparent. The ones which bear a close resemblance

to that of man are the spaniels and sky terriers whose hair is long

and silky, though the linar markings on the cortial portions are

not so numerous and fine. It is a deplorable fact that very little

of value has been written upon the subject of hair in its medico-

legal relation. While it cannot be denied that all the works on
forensic medicine mention this subject, yet they are based upon
very little oris^inal research ; they are mainly copied one from
another. We shall say more on this subject at a later date; we
are willing to admit that it may not at all times be perfectly dis-

cernible as to the source of the hair, yet, when taken in conjunc-

tion with other evidence, doubt may be removed and positive

evidence established.

It is understood, of course, that the examination of supposed

weapons should be conducted with the greatest care, and notes

taken, full notes in fact of all the detail and every process in the

operation; especially spots and marks which can have any pos-

sible bearing upon the case under question should be carefully

noted.

In the broad domain of chemistry and toxicology the micro-

scope is a very important factor for the identification and verifi-

cation of many ordinary tests, which are made to determine the

composition of solids and liquids. Not many years ago, death

from poison was surroundel by dread and fear scarcely compre-
hensible at the present day. Tradition informs us that persons

suspected of having committed murder by poisoning were broiled

alive in England, and in France burned at the stake, and in the

various other countries tortured in the most inhuman manner.
It is now, however, generally conceded that, with modern
methods introduced for the detection of poison, the fear of dis-

covery has been rendered greater than the dread of punishment.
The greatest advance in legal chemistry was throu2;h the achieve-

ments of Bunsen and others
;
quantities so minute as to be out

of reach of all other known methods of analysis, we are enabled

to identify with unerring certainty. Mauy poisons, such as

strychnine, arsenic, morphine, etc., will crystallize with certain

reagents into characteristic forms, which are peculiar to them-
selves.

Of late considerable attention has been paid to the microscopi-

cal examination of hand-wiitings. While perhaps the microscope

cannot be considered an aid in forming an opinion as to the real

author of a given specimen, yet its value for the detection of al-

teration and changes made in the original cannot be underrated.

It is impossible to make an erasure of any written or printed lines

and hide them from detection by the microscope; the most skil-

ful forger cannot restore the slightest derangement of the fibres

on the finished surface of the paper.

Equipped with the modern improvements and possessing tlie

requisite skill, the progressive microscopist may be said to be a
true friend of the curious, in the full meaning of this expression.

It is true that sometimes our most exhaustive means of industry

and research are only rewarded by negative results; yet it cannot
be denied that in the majority of cases we reap the reward of

diligence and industry by seeing our work change the whole
theory of a plea in civil and criminal action, becoming a terror

to the guilty and joy to the innocent.

The tenth congress of the American Ornithologists' Union
will convene in Washington, D. C ., on Tuesday, November 15,

1893, at eleven o'clock, am. The meetings will be held at the

U. S. National Museum. The reading of papers will form a
prominent feature of the meetings. Associate as well as active

members are earnestly requested to contribute, and to notify the

the secretary before November 13 as to the titles of their com-
munications aii<l the length of time required for tht-ir presenta-

tion, so that a programme for f ach day may be prepared.

— Among the articles of the November number of The Forum
is one on -'The Library of the United Stales" by Mr. Ains-

worth R. Spofford, Librarian of Congress, who explains the rank

that this great library will take among the great libraries of

the world. In the series of articles on Municipal Government
there appear two contributions in the November number: 1,

by the Rt. Hon. Joseph Chamberlain, who compares the Govern-
ment of Birmingham, England, with the Government of Boston,

and tries to ascertain why Boston's government costs five times

as much as Birmingham's, they being cities of about the same
size; and 3, by Mr. Charles Francis Adams, who points out les-

sons from the municipal experience of Quincy, Massachusetts.

Professor Edward S. Holden, Director of Lick Observatory,

tells what we really know about Mars. In the series of articl^s

giving the results of his investigations into our public-school sys-

tem, contributed by Dr. J. M. Rice, the November number con-

tains his study of the schools in Buffalo and Cincinnati.

— Mr. O. P. Hay has furnished for recent " Proceedings of the

National Museum '

' three interesting biological papers. The
first is entitled "On the Ejection of Blood from the Eyes of

Horned Toads," and establishes beyond question the fact that

under certain conditions about the time of moulting Phryno-

sorna coronatum ejects from the eye a small quantity of blood.

Mr. Hay records personal observations on the toad*, and also

quotes the experiences of others. Professor L. M. Underwood
furnishes the following account: " In 188.5 a student of mine re-

ceived a specimen of horned toad from California. In examining
the animal I took occasion to turn him on his back, using a lead

pencil for the purpose. The animal resented this treatment, and
showed considerable anger, opening bis mouth and puffing up his

body. On being irritated still more, he grew more and more en-

raged, until finally blood spurted from just above his eye to a dis-

tance at least a foot from the animal, as several spots struck my
arm considerably above the wrist. After spurting the blood the

animal became limp and collapsed, and remained in a stupor for

some time; and when handled behaved as if dead. After a time,

possibly not over five or six minutes, certainly not over ten, the

animal revived and commenced to run about the table. Wishing-

to know if he would repeat the operation, I commenced to irri-

tate him again in the same manner. After becoming enraged

again, the animal soon went through the same process, ejecting:

blood from the same eye as before. He then fell into a similar

stupor and remained about the same length of time, after which he
revived. No amount of irritation could produce a third discharge,

although the animal showed some anger." Mr. Hay also records
" Some Observations on the Turtles of the Genus Malaclemys.'^

and presents a number of interesting facts concerning • The
Breeding Habits, Eggs, and Young of Certain Snakes." No. 905
of the Museum '• Proceedings " consists of a valuable paper by
Mr. L. O. Howard on " The Insects of the Sub- Family Encyrtinse-

with Branched Antennae." Three new genera {Pentacnertius, Teira-

cladia. Calocerinus) and species are described, five species being

figured.
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BOGDANOV ON THE PRIMITIVE RUSSIANS.

BT JOHN BEDDOE, LL.D , P.R.S.

The Anthropological Congress lately held at Moscow, however
much its attractions and its attendance may have been diminished
by the cholera scare, has at least produced one very notable and
interesting paper— that by the veteran Professor Anatole Bog-
danov, entitled "Quelle est la race la plus ancienne de la Russia
centralef" In it Bogdanov recalls the fact that twenty-five years

have elapsed since he published his first researches into the sub-
ject on which he now delivers a fairly matured opinion. During
a great part of the interval he has been laboring in this field and
collecting material, not from the centre only, but from all parts

of Russia, though at times he seems to have abandoned the effort

for a while in a kind of despair.

His earlier researches led him to form the opinion that thekur-
gans (tumuli) of central Russia, believed to date from the ninth up
to even the fifteenth century, contained the remains of two races,

one dolichocephalic, tall and strongly made, with light-brown
hair, the other smaller, with short, broad head and dark-brown
hair. The former he found preponderated in the earlier kurgans,
and in the south-western part of the central provinces, the latter

at later dates and more to the north-east. In spite of the mode of

location, but in accordance with the apparent dates, those who
considered these facts mostly agreed that the dolichocephals were
of Finnish kindred, Merians probably, and that the shorter heads
belonged to the Slavs who invaded and incorporated them.

Later discoveries and the products of a wider field do not, in

Bogdanov's opinion, confirm this view. The^e long skulls, which,
though the occiput projects considerably, have usually well-devel-

oped frontal regions, and are by no means of low type, are found
to prevail in the older interments throughout the west and south

as well as the centre of Russia, while short heads abound in the

north and east, in the ancient kurgans of the Uralian region and
in those of the Bashkir territory. Bogdanov inclines to the

opinion of Poesche, that the Slavs "descended in reality from a
dolichocephalic source. " And, seeing that the modern Slavs are

on the whole moderately brachycephalic, he thinks that the pre-

vailing form has somewhat changed through contact and crossing

with races having broader heads (meaning probably the Mongoloid

races which lie and have lain to the east of them), but also owing
to the operation of other (external) causes. " With the progress

of civiliaation," he says, "begins another series of infiuences,

which has played a great part in the history of peoples, and may
play a still greater one in the future, because the conditions of

civilization bring about necessarily in the course of time an in-

crease of brachycephalism. . . . Dolichocephalism declines more
and more in Europe, and the heads become larger and finer."

Thus does Bogdanov range himself on the side of the short heads
in the curious controversy which is arising in Europe as to the

relative merits of the two leading forms of cranium, and to which
Obedenare, Laponge, and Von Ammon have contributed both
facts and opinions. I recollect asking Professor Rokitansky, five

and thirty years ago, whether the Czechs were not brachycephalic.
Rokitansky was himself a Bohemian, and he was evidently net-

tled by a question which he thought touched upon a weak point
in his fellow-countrymen. "Ah! well!" he said, "they are a
very clever people for all that." On the other hand, Messrs.

Jacobs and Spielmann, in their recent paper on the physical char-
acters of British Jews, almost apologized for the long-headedness
(in a physical sense) of the Sephardim, as a mark of inferiority !

Since Topinard claimed the Aryan language as the original prop-

erty of the short-headed Kelto-Slavo-Gaicha family, their congen-
ers have taken heart, and threaten to push us long heads from our
stools of conceit.

Whence came these aboriginal dolichocephals of Russia? " Not
from Asia or the Caucasus," says Bogdanov. " It is more likely

that they came from the Danube, where we find at present doli-

chocephaly predominant [in Bulgaria]. They probably followed
the Dnieper into White Russia, thence to Novgorod and into

Sweden. This was the northward stream. About the same time
there was probably an eastward current through Minsk to Yaro-
slav and Moscow, and a western one by Galicia, the Vistula, and
the Danube."

ON "TYPE-SPECIMENS" AND " TYPE-FIGURES" IN

ENTOMOLOGY.

BY W. F. KIRBY, LONDON, ENG.

A "TYPE specimen" is the specimen of an insect from which
the original describer drew up the first description of a species;

and it is often of great importance to settle disputed points of no-
menclature, where any doubt exists respecting the actual identifi-

cation of a species; for if we are certain that we have the original

specimen before us, no further dispute is possible. A "type-
figure " is the figure quoted by the original describer as illustrating

his species, or is a figure supposed to represent the species pub-
lished by a later author.

This appears plain enough; but in practice it is not always sat-

isfactory. The specimens de-scribed by the older authors, such as

Linne and Fabricius, are not always in existence, and in other cases

it is not always certain that the specimens in various old collec-

tions supposed to represent the tyjies of these authors are actually

the real specimens which they described. Again, Linne frequently

quoted several figures of differeot species as illustrating one of his

species; and, in several other cases, ^le seems to have described

quite different species in his successive works. Under these cir-

cumstances it does not follow that a specimen, even if ticketed by
Linne himself, is necessarily the species which he originally de-

scribed. Some of the later authors, too, such as Miiller and
Hontheim, have figured insects as species of Linne, and applied

wrong Linnean names to their figures in the most reckless manner.
In the case of Fabricius, we already meet with far more careful

and conscientious work; and when Fabricius describes an insect

from a known locality, there is often very little doubt about what
he really intended. But his names, too, were frequently misap-

plied by his contemporaries; and it is only lately that several in-

sects which he described from India, but which his contemporaries

mistook to refer to European species more or less resembling them,

have been correctly identified. Gross eiTors. too, have been com-

mitted by certain recent authors who have found specimens of

insects supposed to have been named by Fabricius in old collec-

tions, and have jumped to the conclusion that they were his

original types, though neither the locality nor the description

may have applied to them at all. This does not apply to collec-

tions indubitably referred to by Fabricius, such as the Banksian

and Hunterian, which may usually be regarded as authoritative.

Again, some authors have cared more for the condition of their

specimens than for scientific accuracy, and may in some cases

have actually got rid of their own types and replaced them with

better specimens, possibly of a different species more or less re-
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sembling the real one ; this, apart from errors or transposition of

labels, to which accidents all collections are more or less liable, in

proportion to their Hge.

While, therefore, fully admitting the great value of a type, or

type-figure, it is necessary to ascertain that it is really the specimen

or represents the specimen originally described. If it contradicts

the original description in any important respect, and especially

if it is an insect known to be from a different locality to that

assigned to it by the original describer, it is more than probable

that it is not the original type at all, and is worse than mislead-

ing. Errors of locality are always possible ; but much will depend
on the author. Donovan, for instance, was extremely careless

about localities, but, as he figured all his species, this matters

less; on the other hand, Fabricius was far more careful than later

authorities have given him credit for; and an error of this kind in

his work was quite exceptional.

THE CONVEX PROFILE OF BAD-LAND DIVIDES.

BY W. M. DAVIS, HARVABD COLLEGE, CAMBRIDGE, MASS.

In Mr. Gilbert's analysis of land sculpture, constituting chapter

V. of his "Geology of the Henry Mountains," he explains why the

surface of an eroded region possesses slopes that are concave up-

wards and steepest near the divides, and shows that it is for the

reasons there stated that mountains— that is, mature and well-

sculptured mountains, such as are of ordinary occurrence — are

steepest at their crests (p. 116). The aretes of the Alps illustrate

this perfectly. Gilbert calls this generalization the "law of di-

vides."

But in discussing the forms assumed by eroded bad-lands, or

arid regions of weak structure with insignificant variety of text-

ore, he finds an exception to the law of divides. The two lateral

•concave slopes of a bad-laud ridge do not unite upwards at an
angle, forming a sharp divide, but are joined in a curve that is

convex instead of concave upnards. "Thus in the sculpture of

the bad lands there is revealed an exception to the law of divides,

—

an exception which cannot be referred to accidents of structure,

-and which is as persistent in its recurrence as are the features

which conform to the law,— an exception which in some unex-
plained way is part of the law. Our analysis of the agencies and
conditions of erosion, on the one hand, has led to the conclusion

that (where structure does not prevent) the declivities of a con-

tinuous drainage-slope increase as the quantities of water flowing

over them decrease ; and that they are great in proportion as they

-are near divides. Our observation, on the other hand, shows that

the declivities increase as the quantities of water diminish, up to

a certain point where the quantity is very small, and then de-

<;rease : and that declivities are great in proportion as they are near

divides, unless they are very near divides. Evidently some factor

has been overlooked in the analysis,— a factor which in the main
is less important than the flow of water, but which asserts its ex-

istence at those points where the flow of water is exceedingly

small, and is there supreme" (pp. 1^3, 133).

It has for some time seemed to me that the overlooked factor

is the creeping of the surface soil ; and, as I have not seen men-
tion of this process as bearing on the form of the crest-lines of

divides, a brief note on the subject is here offered.

The superficial parts of rock-masses are slowly reduced to rock-

waste or soil by the various processes included under the term,

weathering. Unconsolidated materials are in the same way re-

duced to finer texture near their surface. The loose and often

fine material thus provided at the surface is carried away by

various processes, of which the chief are moving water, moving
air, and occasionally moving ice ; but there is an additional process

of importance, involving dilatation and contraction of the soil, and

in consequence of which not only the loose particles on the surface

are transported, but a considerable thickness of loose material is

caused to creep slowly down- hill.

Dilatation is caused by increase of temperature, by increase of

moisture, and by freezing. Vegetable growth may probably be

a,dded to this list. The movements are minute and slow. They

are directed outwards, about normally to the surface. Contrac-

tion follows dilatation, when the soil cools or dries, or when its

frost melts. The movement of the parts is then not inward at a

normal to the surface, but vertically downwards, or even down-
wards along the slope. As the two motions do not counterbalance

each other, a slow down-hill resultant remains. This is greatest

near the surface, where the dilatations and contractions are great-

est; but it does not cease even at a depth of several feet, perhaps

of many feet. Hence the down-hill dragging of old-weathered

rock, often well shown in fresh railroad cuttings in non-glaciated

regions. I presume all this is familiar to most readers; although

from the frequent inquiry concerning the means by which valleys

are widened it is evident that the creeping process is not so gen-

erally borne in mind as that by which running water washes loose

material down-hill.

The form assumed by the surface of the land depends largely

on the ratio between the processes of washing and creeping.

Wherever the concentration of drainage makes transportation by
streams effective, the loose material is so generally carried away
(except on flood-plains) that the action of creeping is relatively

insignificant But on divides, where drainage is not concentrated

but dispersed, the ratio of creeping to washing is large, even

though the value of creeping is still small. This is especially the

case in regions of loose texture and of moderate rainfall; that is,

in typical bad-lands, where the supply of loose surface- material

ready to creep is large, and where the loose material is slowly

taken away by washing. On the divides of such regions, the

surface form is controlled by the creeping process. The sharp-

edged divides, that should certainly appear if washing alone were

in action, are nicely rounded off by the dilatations and contrac-

tions of the soil along the ridge-line. The result thus determined

by the slow outward and downward movements of the particles

might be imitated in a short time by a succession of light earth-

quake shocks.

Mr. Gilbert has himself given several beautiful illustrations of

the close dependence of sharp or rounded divides on rainfaU;

structure remaining constant. If the rainfall should increase in

bad-land regions, would not all their divides become sharper;

and if the rainfall were continuous, so as to carry away every loose

particle as soon as it is loosened, would not the divides assume

the sharp ridge-line expected from Mr. Gilbert's analysis but not

found in the actual arid bad-land climate? In the eastern and
well-watered part of our country, I have often seen clay-banks

much more sharply cut than the equally barren surface of the

western bad lands; but even on clay-banks, the minute divides

between the innumerable little valleys are not knife-edge sharp;

they are rounded when closely looked at. Perhaps they are

sharper in wet weather and duller in dry spells.

If rainfall remain constant and structure vary, then the harder

the structure, the less the supply of soil for creeping and the

sharper the divides; the weaker the structure, the more plentiful

the supply of soil for creeping and the duller the divides. Numer-
ous examples of this variation might be given.
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Some Remarks on the Botanic Trinomial.

An article in Science for September 16, signed C. H. Tyler

Townsend, contains certain statements which cannot be passed,

it seems to me, without some few words of discussion. It is quite

evident that this article loses sight entirely of the main purpose

of a biological name, and seems to imply that the name of a thing

lias to do with justice, right, etc. For example, I find therein

the following expressions: "In no case can the name of the

original erector and describer of a genus be separated therefrom

without gross injustice." "There is no necessity whatever for

shedding glory upon the one who has made the transfer. . . . He
has no right whatever to the species." These words, "injus-

tice," "right,"' belong to the field nf Ethics, not that of Tax-

onomy.
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I t^hall try to consider the botanic trinomial, not from the

ethical point of view as Mr, Townsend seems to have done, but

from the taxonomic strictly.

We find it convenient to give a name to a plant simply because

the use of the name serves to call up an aggregate of character-

istics vhen we wish, without the necessity of detailing those

characteristics. The whole matter is one of convenience simply,

and a name means nothing more than this.

It has been pretty universally agreed that it is more convenient

to have a binomial name than a monomial one, for by this means
we are enabled easily to group our plants, the first name serving

to call to mind the aggregate of characteristics of the group

(genus), possessed often by many sub-groups (species), and the

second those characteristics possessed to a greater or less f xtent

by the individuals that go to make up the subgroup.
So far this seems to be reasonable enough, and, followint; the

same lines, should we choose to add a third name to our binomial,

making it a trinomial, we should naturally do so for the purpose

of segregating these sub-groups into still smaller ones (varieties).

On this line the addition of terms might rationally be continued

to the extent that the facts of observation would warrant. .

But we find in the cle facto botanic trinomial a mixture of two
taxonomic principles, instead of the rational following out of the

single line indicated by adding to the monomial the second term.

Usually the third term is added as a compromise with existing

fact, simply to avoid the possibility of having two homonomic
binomials, and consists of the name of the person who first pub-

lished the binomial. It is evident that this addition of such a

third term sei'ves a purpose only in comparatively rare cases ; in

the vast majority, were it not for the fear that some future comer
would see fit to use the same binomial to designate another

plant, it would be, as a name, useless. But at present the addi-

tion of the author's name is essentially a part of the naming of

the plant.

It is this third name, and comparatively useless one, that is the

cause of much of the trouble of the botanic taxonomists. Many
seem to feel that this serving as a compromising tailpiece, the

necessity for which it is confessedly the aim of the botanic world

to do away with altogether, is an honor. And for this reason

there is strife in a large class of cases as to the third name to be

added to the binomial. For consider the following specific case.

Hooker and Arnott noiice a plant, which, in their judguient, is a

member of the large group of plants that has been called Malva.

They therefore give it the binomial name Malva malachroides,

and first publish the characteristics which that name is to call up.

Afterward Gray considers that the plant cannot belong to ths

group called Malva, and so gives the same plant the name Sidal-

eea malachroides. More recently Greene finds that the plant can
be neither a Malva nor a Sidalcea, and calls it Hesperalcea mala-
chroides.

Now suppose we have an individual of this group and wish to

give it the most convenient name. For the name of the main
group undeniably it matters not which of the three names we
choose; if we have had the opportunity of studying the plant

carefully our choice will be determined by the observed facts and
our own judgment. Personally, in the present case, I chose to

call the plant Hesperalcea. For the second name there is no

choice, the three authors having given it the same. (Elad there

been a diversity of names here, the name first given the plant

would have been chosen, not because this is " just," or " right,"

but because by this artificial rule we obtain a permanent factor in

the name, without fossilizing individual opinion at all regarding

the affinities of the plant.)

We now come to the third name, only added, remember, from
the fear that some one has called or will call some different plant

Hesperalcea malachroides. Here custom is divided, and many
would write H. malachroides, S. and A., and others if. mala-

chroides, Greene. It is for us now to determine which of these

names is the most convenient.' The person to whom we wish to

1 I liave not considered the writing of H. malachroides (H. and A.) Greene,
as the parenthetical term is no more an essential part of the name than the

date of publication or twenty other particulars which might occur in a mono-
graph on the plant.

communicate the idea, H. malachroides, upon seeing tbe tri-

nomial H. malachroides, H. and A., naturally turns to the works;
of H. and A. to find the summing up of the characters of the-

plant. But here he is met with an insurmountable difficulty.

He can find no trace of it. Let him look for malachroides, per-

chance Mr. Townsend would say. But it is easily possible that

H. anil A. have described five species by the name of malachroi-
des. On the other hand, suppose we write H. malachroides,

Greene, the person wishing to know of this plant would turn \o
the works of Greene and there would find the reference to Malva-

mala^hroides, H. and A. , which would enable him to find the-

original description of the plant and thus obtain the idea which
we wished to convey.

It seems plain enough then that the third name of this trinomiar

from the standpoint of convenience should be Greene and not H.
and A..

Mr. Townsend disposes of this difficulty in tbe following-

words:

—

''I would write Metsgeria pubescens sohrank, . . . and make
no more ado or trouble about it. . . . This signiSes always that

the authority named described the species originally and originally

proposed that name. The founder and date of the genus can be-

ascertained by referring to any monograph."
It is obvious on a little thought that this paragraph assumes a

good deal more than the facts warrant. In the first place there

ceitainly will be no monograph of the species named pubescens

^

and it is very possible that a monograph of the generic name
chosen may not exist.

But it is perhaps allowable to look at these two trinomials from;

a slightly different point of view. Which tells the most truth i

H. malachroides, H. and A., implies that H. and A. would nov^

choose, as we have done, the group Hesperalcea for this plant.

This we have no right to imply ; as a matter of fact they did
choose Malva, and this is all we know or should state.

Of course, in all the preceding I have assumed that the purpose'

of a name is to convey from one person to another the idea of a .

thing, and on this hypothesis it seems to me that the conclusions'

arrived at are sound ; but I would not wish to be understood as-

desiring that a name should do no more than this. If it can con-

vey the history of the thing, well and good, as long as by trying'

to do this it does not entirely defeat its own purpose, as I think E
have shown Hesperalcea malachroides, H. and A., would do,

C. MiCHENEB.-
San Francisco, Oct. 7.

Notes on the Saturniidse, or Emperor and Atlas Moths.

Although the family Satumiidm comprises the largest and:

some of the handsomest of all the Lepidoptera, it is still very im-

perfectly known. The larvae are mostly gregarious, and feed oie

trees. Many of them form cocoons, which are attached to the-

branches of the trees upon which they live, while others (at

least in South Africa) are said to pupate in the ground. I am^

not certain whether it has yet been ascertained whether this lat-

ter habit has been proved to be peculiar to certain species or

genera, or whether the same species may form its pupa in dif-

ferent vvays, according to circumstances.

There is doubtless a much greater variety of these insects in-

tropical countries than we are at present aware of. Many of the-

most remarkable species are only received singly, and often re-

main unique in our collections for years. Collectors rarely have

an opportunity of rearing them from the larvae, even if they

should meet with a brood, and many species probably feed on

lofty trees, quite out of reach, while the perfect insects are noc-

turnal in their habits. Many of the larger, and especially the

domesticated species of SatumiidcB from which silk is obtained ia-

India, China, and Japan, vary very much, and this is another

obstacle to their successful study. Many of these domesticated

breeds, and the various wild or semi-domesticated forms allied to»

them have been simply named, and not described; or perhaps

only the food-plants and localities have been indicated. These

useless names find their way into our collections and from thence-

into our lists and papers, and form a wholly unnecessary element
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of confusion, which should be eliminated as soon as possible,

either by the actual description of the species, cr by the rejection

of these manuscript names. The mischievous practice of attach-

ing names to insects without describing them has long been

abandoned by lepidopterists in erery branch of the study except

sericiculture. W. F. Kirby.
London, Eogland, Sept. 25.

stares the old system in the face— and let us hope that time is

far distant— then we can almost picture our laboring scientists,

with the new .system (?) dictionary before them, ever fearful of

beginning one word with an F after the new, and the next with a

Pb after the system they have so successfully used for genera-

tions. E.

Destroying Mosquitoes by Kerosene.

The reason for the existence of mosquitoes has often been asked.

S»me means for their destruction has, perhaps, been even more ear-

nestly sought after. The idea that their numbers can be kept down
by propagating dragon-flies does not seem to be any longer enter-

tained ; and any experiment bearing on some means for their de-

struction is of interest. In a late number of Insect Life, Mr. L.

O. Howard publishes a note upon the use of kerosene against

them, the substance of which is as follows: On the surface of a

pool of water, containing about 60 square feet, he poured four

ounces of kerosene. This formed a very thin oily film on the sur-

face of the water. On the 5th of July the pool was teeming with

animal life, but for the next ten days that the pool was under

observation no living insects were observed. At the end of this

time, a count of the insects on a small portion of the surface,

from which was estimated the total number, showed 7,400,— 370 of

which were mosquitoes. The observation is of interest as show-
ing the remedy to be an effective one, and. further, that a single

application of oil will remain operative for ten days or longer,

although two rain storms occurred during the interval. The
matter is worthy of further observation and expeiiment.

Joseph F. James.
WasWngtOD, D.C., Oct. 10.

Phonetics in Science

Following almost in the "wake" of the geological word-

makers, who have apparently a dictionary of their own construc-

tion, comes another scientific writer who has decided to use the

phonetic system of orthography. My attention was called to an

article in a chemical journal published in this country, and almost

at a glance I should have decided, had I not known the system,

that the author had just finished writing a translation from the

Spanish, and had his alphabet somewhat confused ; for here before

me was sulfate; but reading further, I should have said, perhaps,

that he had just finished a German translation.

All this would have occurred to me if I had been ignorant of the

existence of the phonetic system. Now, why did not this author

change phenol-phtalein, which appears in the article referred to?

Perhaps this word does not occur in the phonetic dictionary.

Is it not high time for American scientists to stop "coining"

words? To be sure, these words differ from the geological ones

in that they come well recommended by some philologists, and
then the author in this case has not been guilty of owning an
" orthographic mint." Why not continue to use the good old

spelling, when it answers every requirement ? The only disadvan-

tage (?) in so doing, to my mind, may be in the fact that the words
are longer than those in the phonetic system, and, as the advo-

cates of this system claim, are more difficult to spell; so they are

to some people, but unless they are foreigners, one is not in the

habit of meeting such scientists in every-day life. Scarcely has

our American language secured a strong foot-hold than it must be

changed for the benefit of a few who would receive the honors as

the originators and champions of a new system of orthography.

I know of one advocate (not the author, it is needless to say, of

the paper in the chemical journal above referred to) who " prides

himself not only upon his ability to use the phonetic system, but

also upon his beautiful English." Yet this very same man habit-

ually uses, for example, such phrases as "Ain't he funny?" Still

this hardly belongs to my criticism of phonetics in science. Why
not leave the phonetic system to the philologists; why incorporate

it in our scientific work?
When the advocates of this system have succeeded in establish-

ing a strong foot hold for their system, and permanency (for it)

Grand-Gulf Formation.

Dr. Wm. H. Dall"s contribution to Miocene literature under
this head calls for some notice, were it only to thank that eminent
palaeontologist for correcting my mistake with regard to thfr

Gnathodon of Pascagoula and Mobile. With his unrivalled oppor-

tunities of comparison and long experience in these studies, his

determination is naturally satisfactory and final. I knew that in

moUusks the young and the adult forms often differ considerably

;

but I knew not the life history of this one.

It is complimentary to me also that he has accepted my outline

of the evolution of the Florida Peninsula,' although he probably

arrived at his conclusions from different and independent sourcts.

And I wish to correct the impression he seems to have of my
notions of the genesis of the Grand Gulf. I do not say that the

Pascagoula is a deep-sea formation, but speak of it as a " marine
aspect" of the more intensely fresh-water Grand Gulf on the

Mississippi; and I do not suppose that in an estuary marine in-

fluences prevail over the fluviatile, in order to foster the life of

any of the creatures that have left their remains in these calcareous

clays and sands; so that it may be said to be " partially of murine

genesis." The same views here expressed by Dr. Dall were indi-

cated by myself in another paper published by the Geological

Survey of Alabama on the " Nita Crevasse" in 1889, in which I

speak of the progress of later formations on and in the Mississippi

Sound and its older extension as presenting a " marine-aspect" of

the "Port-Hudson group" of Dr. Hilgard, and sutHciently differ-

ent to be called the Biloxi Formation — a nomenclature I under-

stood to have been approved by him among others. The method
of genesis sketched in that paper for the Port Hudson was con-

sidered applicable to the older Post- Eocene formations of the samfr

embayment.
1 do not perceive, therefore, that Dr. Dall's "correction of my

definition of these clays" was "required;" nor have I any to

make of his, for similar views have been elaborated for the forth-

coming Alabama Geological Report, which will be in effect a new
edition of Bulletin 37 of the United States Geological Survey.

The only criticism here to which Dr. Dall might seem amenable
is a tacit endorsement of his own brochure of January last upon
these same Miocene formations, in which it may be said he has

permitted conjecture upon general principles somewhat to outrun

and forestall positive discovery. Hasty generalization is the bane^

of science. The Pascagoula Clays may be equivalent to his Chesa-

peake, but the testimony as yet can scarcely be said to be satis-

factory. Whilst he has shown the younger Miocene of northern

Florida, originally named by me the Waldo Formation, phases of

which are seen at White Springs, in Hamilton County, and in the

overlying clays at Aspalaga on the Apalachicola River, to be

Chesapeake; this surely cannot be identical with the upper layers

at Alum Blufi", much less with the lower." As he himself has

shown, the latter is an older Miocene, identical with that occurring

on Chipola at Bailey's Bridge, and called by m,>self Chipoh at a

time when, from high water, I had not seen the Ortholax beds at

Alum Bluff, and when I had not seen the perfect instance of con-

tact and overlap presented at that place. At that time, I had

previously discovered a Miocene in the vicinity of Defuniak Springs,

on Shoal River, and on Alaqua River (and named it from the last),

tracing it across Choctawhatchie. near Knox Hill, and across

Washington County a little south of Vernon, and across Chipola

at Abe Springs, eight miles south of Ten-Mile Bayou, the principal

site of the older Miocene. With the help of Mr. Jtissen (both of
us then working with Mr. Geo. H. Eldridge on the geological

^ See Dr. J. W. Spencer's First Report of the GeolDgical Survey of Georgia,
p. 60; and bhort papers of my own, read eeverally at the meetings of the Geo-
logical Society of America, .\ugust, 1891, and Augu;t, 1S93.

2 There is no foislUferous formation at Hawthorne, nor any at Ocheeaee, as-

Dr. Dall seems to suppose.
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survey of Florida) the differences between these two formations

was established, and for the younger the name of Aliqua revives.

Whether this is identical with the Chesapeake and Carolinian or

not is for another discussion. At the same time the same parties

identified the Chattahoochee beds of Langdon, which underlie the

Miocenes of Georgia and northern Florida, with the Chipola beds,

and traced their continuity westward across the Choctawhatchie,

until, meeting with the syncline of the great roll from Alabama,
they sink out of sight under the great sand-beds which fill the

-depression now drained by Shool River.

The connection of these two Florida Miocenes with the eastward

extension of the Grand Gulf into south Alabama is lURtter for

field research, and cannot be decided in the closet upon general

principles. Enough is certain, however, to render it clear that if

it is proper to draw the line between an older and a younger Mio-

cene in Florida, such a distinction continues westward into Ala-

bama and Mississippi; and where can we draw it better than upon
lithological grounds between the waler-holding stratified sands

and sandstones of the lower Grand Gulf and those orercapping

clays which, pierced at Brewton and Pallard 70 feet, at Mobile

735, at Biloxi 770, at Pearl River 800 and at New Orleans 1,200

feet, yield similar flows of water with similar clays and fossils?

Of the latter I have other collections, which shall be submitted to

Dr. Dall, now that I know his attention has been turned to the

matter.

Upon the use of the term formation, I finally have to say that

it is at least provisional, for every discoverer to name every struc-

ture he finds having peculiarities from some locality where it is

prominently developed, although in the course of pal;B<intological

research many of these provisional names may disappear; and I

submit that the prevailing A.merican practice is not an abuse. For
these reasons 1 shall still insist upon the propriety of calling the

Pascagoula Clajs the Pascagoula Formation.

Lawrence C. Johnson.
Jleridlan, Miss., Oct. 2.

Jealousy in Infants.

Of my two children one is a boy of four years, the other a girl

of ten months. The boy has just returned home after an absence
of some months. His sister displays great affection for him. She
is also much attached to her nurse, more so at times apparently

than to any other member of the household.

Now if, while the girl is sitting on a mat alone or on the lap

of either of her parents, the nurse should take the boy upon her
knee and fondle him, the girl will immediately cry out in a dis-

tressful way, in a tone not precisely indicative of anger or vexa-
tion, but more nearly similar to the tone of grief or disappointed

desire. In the case described the infant will not be appeased
unless the nurse puts down the boy and takes her up It will not
avail for the nurse to take her up on one knee, leaving the boy on
the other.

If, however, while the nurse has the infant in her arms, either

of the parents takes up the boy and caresses him, the girl displays

•only a strong interest, but no annoyance whatever.

It is evident then that the outburst of feeling in the former case

was a display of jealousy. And, as the child is not precocious, it

is allowable to look upon this case as an instance of ordinary
mental development in children.

It is wonderful enough that infants of a few weeks or months
should make unmistakable manifestations of the simpler emotions
of fear, affection, and anger. But that an emotion so complex as

jealousy should appear so early as at the age of ten months is

especially remarkable, and indicates a degree of development at

this age which, in the absence of observation, might justly be

deemed incredible.

I have not by me the works of Taine, Preyer, or Perrez, and so

am not able to say what observations, if any, they made in respect

i;o this particular matter. Darwin observed jealousy in an infant
of fifteen and a half months, but adds, "it would probably be
exhibited by infants at an earlier age if they were tried in a fitting

manner.'" A. Stevenson.
Arthur, Ontario, Canada.

Is There a Sense of Direction ?

The recent articles in Science by Dr. Hall and Dr. Work on this

subject tempt me to say that in early life I was a believer in this

sense, my belief being derived from Cooper's Leather Stocking
Tales and similar sources. The winter of 1855-56 was spent in

what was then called " the badaxe country" of western Wiscon-
sin, in company with an old French Canadian trapper, who seemed
to possess this gift in a (to me; marvellous degree; and, as he
boasted of it and never to my knowledge made a mistake, my be-

lief in this sense was confirmed.

The next winter, with a very limited knowledge of the Ojibwa
tongue, picked up on the Bad Axe, I went with a government
survey into northern Minnesota in the capacity of interpreter.

Here the subject was discussed in camp, and the sceptics proposed

a test. Five Indians were blind-folded, turned around several

times, and led half a mile from camp in different directions. Not
one could point to the camp utitil the bandage was removed from
his eyes, nor could they point to the north. As soon as they

could see they easily found the camp, although it was in the flat,

low-rolling country north-east of Crow Wing, where there are no
prominent land marks to be seen from the heavy-timbered lands.

On several other occasions it was found that the Ojibwa was
guided by the lie of the land, as indicated by water-courses, the

twist of trees as seen on stubs denuded of bark, the sun, and the

many minor indications of the cardinal points that are known to

expert woodsmen, both white and red. Therefore I agree with

Dr. Hall that man does not possess an instinct which teaches him
to find his way to a given point regardless of darkness or of pre-

vious knowledge of locality.

I cannot agree that any animal possesses this sense. If so, it

would be the wild animals, whose necessities would keep the sense

in training, and not those whose needs have been supplied by man.
Dr. Hall cites the cat, which has been taken in a box for tifty

miles and yet reached home. This may be so; but such instances,

if true, are recorded as wonderful, as they truly are; while the

thousands of other cats which were taken less than five miles

from home and never returned are never recorded. Dr. Work
mentions the many carrier pigeons which never return, and it is

generally conceded that these birds depend on sight alone, their

trainers taking them short distances at first, and then increasing

them until they know the way to the loft.

Let us take the case of the greatest of all migrating animals,

the wild goose. All of us who have seen anything of these birds

have seen them lost in a fog. Dr. Work thinks their fiying at

different altitudes may be determined by "the character of the

upper currents," and if these currents determine the density of

fogs, he is right ; for on a clear^day, when the geese can see many
miles ahead and get a bird's-eye view of landmarks fifty miles

distant, they fly very high, but let rain or mist prevail, and they

drop within reach of gun-powder, because they must come near

the earth to get their bearings and preserve the direction of their

flight, by vision alone.

I have, among my flock of wild fowl, a pair of brant, B. berniela

(the only goose that Atlantic coast gunners call '• brant," although

in the West every goose is a " brant," except the Canada goose).

One of these birds strayed from a flock going north in the spring

of 1890, during one of the darkest of nights, when the rain came
as hard as rain can come, and was captured while flying around

a street-lamp in the village, thoroughly bewildered. The oiher was
taken the same night two miles south of the village by a boy who
found it on the ground. Such instances are common in every

rural locality, not only with the "black brant," but with its larger

relative the Canada goose as well; and if there are better navi-

gators in the animal world who should have the "sense of direc-

tion," if there is such a sense, I do not know what animals they

are.

Dr. Work covers the case in his last paragraph, when he says:

" Whatever instincts animals may have in this direction, man has

the same, with the additional faculty of reason." That is, he

covers the question of a "sense of direction" in animals, and
allows man as much; but I cannot subscribe to his implied assump-

tion of reason by man alone. That, however, is another question.

Cold Spring Harbor, N.Y. Fred JIathee.
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Monstrous Poppy.

The monstrous poppy described by Mr. Clark in Science for

Oct. 7 is one of pistillody rather than -'gynandry,"' and it is by

no means so new a thing as he supposed. Masters (Veg. Teratol,

p. 304) describes and figures similar monstrosities, and refers to

Goeppert, who, as long ago as 18S0, " found numerous instances

of the kind in a field near Breslau." This pistillody of the poppy

is mentioned also by Frank {Krankheiten der Fflanzen, p 3.50),

who reproduces Master's figure. Charles E. Bessey.

University of Nebraska, Lincoln.

Yeasts as Expounded in the "North American Revie;?."

Why does Mr. Lookwood revive the old idea that yeasts " be-

get moulds?" In an intere-ting but inaccurate article entitled

"The Hygiene of the Atmosphere" in the North American Re-

view for this, mo aih there is the following paragraph : "Omni-
present in the atmosphere are the invisible spores of the fungi,

know as the Toridacei. They beget many of the mould and mil-

dews seen on decaying vegetation. Some of these act also as fer-

ments, decomposing vegeta'ile and animal matter. Of this

group, for good and evil, the air almost everywhere contains the

spores of Torula cerevisice or yeast fungus, literally the mother of

vinegnr, alcohol, and leavened bread."

The classical researches of Brefeld and Hansen have long ago

exploded the notion that the yeast plant is only an immature
form of a species of mould. The terms Torulacei and Torula are

also out of date, Saccharomycetes and the generic name Sacc/jaro

myces being mostly used at present. It is true there is some di-

versity of opinion as to the systematic position of the yeasts.

Some think they constitute a distinct class; the majority of

botanists believe, however, that they are degenerated forms of

the Ascomycetes. There is absolutely no reason for the state-

ment that the mother of vinegar is another form of the yeast

fungus. They are by no means different stages of the same plant,

and are only related in that they are both fungi. Hansen has

proved that Saccharomyces erevisice and Saccharomyces pastori-

anus are beer ferments, and that Saccharomyces ellipsoidens is the

wine ferment. Mycoderma aceti occasions acetic fermentation.

Chemically these processes are even more distinct. The former

converts certain carbohydrates into alcohol and other products

with the evolution of carbon dioxide; while by means of the

presence of Mycoderma aceti alcohol is oxidized into acetic acid

or vinegar. By means of the solid culture media, gelatine and

agar agar, introduced for the cultivation of bacteria, while, black,

and pink yeasts have been carefully studied, principally by Han-
sen. Besiiles budding or gemmation there is another mode of

reproduction in the yeasts. The protoplasm of the cell forms

spores and the cell-wall becomes an ascus. They are therefore

called ascospores, and the yeasts are considered degraded asco-

mycetes. John Giffoed.
Swarthmore College, Pa., Oct. 8.

BOOK-REVIEWS.

Man and the Glacial Period. By G. Frederick Wright. New
York, D. Appleton & Co. 1892. 8°. 3S5 p. Ill

As a glacialist, the author of this volume stands among the first

in this country, and his long study of that remarkable period in

the geologic history of our planet invests all he says about it with

uncommon authority. In his work, proceeding in a true scien-

tific manner from the known to the unknown, he first describes

the main existing glaciers in various parts of the world, and de-

votes a chapter to the physics of glacial motion. Summing up
the signs of past glaciation, he examines separately the ancient

glaciers of the Western and of the Eastern Hemispheres, describes

at considerable length the drainage systems both in America and
Europe, and directs especial inquiry into the cause of the glacial

period and its probable date.

All this is well done, and supplies the most compact and satis-

factory exposition of our knowledge of the subject which has yet

appeared, — the facls carefully stated and the opinions maturely
formed. To a very important chapter, and the one which for

many readers will be the most interesting in the book, such unre-
served praise cannot be extended. This is the chapter on the

"Relics of Man in the Glacial Period." The author believes

there are such relics both in Europe and America, and that they
have been discovered and proved. No one will deny that there

may be such; it is likely enough; but that any such relics have
been found under conditions which remove all doubts as to their

authenticity and age is open to considerable question.

Confining our attention to examples in the United States, let us
see what is offered. His first instance is the rough implements
found by Dr. Abbott in the Trenton gravels. But these gravels

are unquestionably post-glacial, and no one can say how much post.
The late eminent glacialist. Dr. Carvill Lewis, considered them
rather modern, and also maintained that what Dr. Abbott believed
to be undisturbed layers, were those of an ancient talus. These
statements Dr. Lewis made at an open meeting of the Academy
of Natural Sciences, Philadelphia, not long before his regretted

death, concerning specimens from Dr. Abbott which I then laid

before the Academy. It is the opinion of most glacialists that

the Trenton-gravel finds require further study before we can as-

sign their probable age. I have myself found these chipped
stones in the Trenton talus, but never in clearly undisturbed
strata.

Dr. Wright's next examples are the finds of rough implements,
in the glacial gravels in Ohio, by Dr. Metz, Dr. Cresson, and Mr.
Mills. The two first-named are eminent archaeologists, but
neither is a geologist, and it may as well be accepted once for all

that no opinion as to the age of a gravel can be received from
any but an expert geologist, one who has specially studied this

most difficult subject. Not one of these finds, therefore, is con-

clusive.

The next example offered is the discovery of flint chips and
implements in the alleged glacial gravels by Miss Babbitt, near
Little Falls, Minnesota. This locality has been re-examined this

year by members of the Bureau of Ethnology, with the result of

proving that the implement-bearing layer is unquestionably mod-
ern, and not glacial, nor post-glacial.

Next, the alleged implements from the Columbia gravels at

Claymont, Del., are adduced. These gravels are far older than
the last glacial action, and it would indeed be wonderful were
they deposits of human industries. I can say that the discovery

of such in them is wholly rejected by McGee and Holmes, who
have closely compared all the evidence; and I add that the sup-

posed implements from them which I have examined show no sure

signs of human workmanship; while the argillite pieces certainly

come from a talus.

The remains under Table Mountain, California, which are next
brought forward, have been unanimously denied by archaeologists

any gi-eat antiquity. They belong to a modern industry, and in

all probability were left in their shafts by the aboriginal gold-

diggers a few centuries before the conquest. The manner of their

deposition alone proves this, and the case is given up by Professor

Haynes. in his excellent Appendix to Dr. Wright's book.

Dr. Wright's last example is the feeblest of all— the Nampa
image, a "beautifully formed clay image of a female," said to

have been brought up from a depth of 330 feet (!) in the boring of

an artesian well, at Nampa, Idaho. It is sad to destroy illusions;

but when this same image with its story was laid before a well-

known government geologist, and he at once recognized it as a clay

toy manufactured by the neighboring Pocatello Indians, the per-

son displaying it replied with engaging frankness, " Well, now,
don't give me away !

"

These ai'e Dr. Wright's evidences of glacial man in America.
It will be seen that his structure is rather slight. Very much more
solid evidence than any yet brought forward will be necessary to

establish this most important fact. D. G. Brinton.

AMONG THE PUBLISHERS.

"THOUGHTSof Busy Girls" is the title given to a volume of short

essays from the pens of working girls, which Miss Grace M.
Dodge, the well-known philanthropist, has edited and prefaced.

These essays are quite remarkable, considering the disadvantages
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Tunder which the writers worked. While they may occasionally

trip in their grammar, they show intelligence and thought and
liave the merit of having been written with all seriousness of

purpose. Tbey should act as a stimulant to other working girls.

The Cassell Publishing Company will issue the book.

— Messrs. D. Appleton & Cos list of autumn announcements
includes, among other titles, " An Attic Philosopher in Paris," by

Emile Souvestre, illustrated by Jean Claude, and uniform with

"Colette;" " The Story of Columbus," by Elizabeth Eggleston

Seelye, edited by Dr. Edward Eggleston, with one hundred illus-

trations by Allegra Eggleston ;
" Three Centuries of English Love

;Songs, " edited by Ralph Caine, with frontispiece after Angelica

Kauffman; " Abraham Lincoln, the Story of a Great Life," by

William H. Herndon and Jesse W. Weik, with an introduction

'by Horace White, and many illustrations; "Admiral Farragut,"

by Capt. A. T. Mahan, and -'Zachary Taylor," by Major-General

O. O. Howard, U. S. A., the first two volumes in the Great Com-
mander Series, edited by General James Grant Wilson; "Man
and the Glacial Period," by Professor G. Frederick Wright;
" Along the Florida Reef," by Charles Frederick Holder, illus-

(trated; " Warriors of the Crescent," by W. H. Davenport- Adams,
illustrated, and uniform with "Pictures from Roman Life and
Story," by Professor A. J. Church; "North America, Vol. IIT.

,

the United States," by Elisee Reclus; "Modern Mechanics," a

supplementary volume to Appleton's Cyclopaedia of Applied Me-
chanics, illustrated, edited by Park Benjamin, LL.B. ; "Apple-
ton's Atlas of Modern Geography," with maps and illustrations

of all countries; "Idle Days in Patagonia," by C. H. Hudson,

C. M. Z. S., author of " The Naturalist in La Plata; " " Moral In-

struction of Children," by Felix Adler, a translation of "Rous-
seau's Emile," by W. H. Payne, PhD , LL.D., and "English
Education in the Elementary and Secondary Schools," by Isaac

Sharpless, in the International Educational Series; and new tdi-

*ions of " An Eoglishnan in Paris." in one volume; "Lecky's
History of England in the Eighteenth Century," in twelve vol-

umes, of which five are devoted to Ireland ; Herbert Spencer's

"Principles of Ethics," Vol I.; Huxley's Essays upon some
"Controverted Questions;" Tyndall's " Fragments of Science; "

and the authorized edition of the "New Drill Regulations of the

United States Army."

—The Quarter Centennial Programme of the Kansas Academy of

Science, held at Atchison, Oct. 12, 1893, contained the following

papers: The Descent of Facial Expression, A. H. Thompson, To-
peka; Notes on the Distribution of Kansas Rushes and Sedges, M.
A. Carlton, Manhattan; Notes on Ampelopsisquinquefolia Michx.,

Variation, E. B. Knerr, Atchison; The Relations of the Composite
Flora of Kansas, A. S. Hitchcock, Manhattan; A List of Flower-
ing Plants and Ferns collected in Franklin County, Kansas, dur-

ing the months of April, May, September, and October, 1890-93,

W. E. Castle, Ottawa; Some Ornamental Kansas Stones, S. W,
Williston, Lawrence; The Analysis of Kansas Building Stones,

E H. S Bailey and E. C. Case, Lawrence; Some Notes on Con-
densed Vegetation.in Western Kansas, Minnie Reed, Manhattan;
The Organization and Work of Local Scientitic Clubs. T. H. Dins-

more, Emporia; On the Horse Flies of New Mexico and Arizona,

C. H. Tyler Townsend, Las Cruces, N. M. ; Note on Peculiar

Acalyptrate Muscid found near Turkey Tanks, Arizona, C. H.
Tyler Townsend; The Characteristics of the Glacial Area of

North-east Kansas, Robert Hay, Junction City; Kansas Niobrara

Cretaceous, S. W. Williston, Lawrence; The Variation in Chemi-
cal Composition of Plants Collected at Different Seasons of the
Year, Illustrated by the Common Dandelion, L. E. Sayre, Law-
rence; Joseph Savage — A Memorial, Robert Hay; Astronomical
Phenomena in 1893, T. H. Dinsmore; Notes on a Pink Barite

Found ia Atchison Limestone, with Analysis, E. B. Knerr; Notes
on Colorado " Mountain Le.ather," with Analysis, E. B. Knerr;
Notes on Comparative Insect Anatomy (a Laboratory Guide), V.
L. Kellogg, Lawrence; Insect Notes, V. L. Kellogg; An Interest-

ing Food Habit of the Pleslosaurus, S. W. Williston; The Archaean
Area of Missouri, E. Haworth, Lawrence; On Para-chlor-meta-

CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

Oct. 15.—Obituary notice of Mr. A O.

Aldis, by Mr, Jos. K. McCammon ; Obituary

notice of Mr, William Ferrel, by Mr. Cleve-

land Abbe; Obituary notice of Mr. J. E.

Hilgard, by Mr. O. H. Tittmann; Obituary

notice of Mr. C. H. Nichols, by Mr. J. M.
Toner; Obituary notice of Mr. C. C. Parry,

-by Mr. F. H. Knowlton; Obituary notice of

jyir. George Bancroft, by Mr. J. B. Marvin.

Biological Society, Washington,

Oct. 33.—The principal topic of the even-

ing. Botanical Nomenclature: (a) The
Present Status of Botanical Nomenclature,

by F. C. Coville; (b) Report on the Botani-

•cal Congress at Genoa, by Geo. Vasey
;

(c)

Some Controversial Points in Botanical

Nomenclature, by George B, Sudworth.
Other communications: Discovery of Fossil

Plants in the Potomac Formation, at the

New Reservoir, Washington, D,C,, and at

Mount Vernon, and Discovery of a Second
Specimen of Saul's Oak (Quercus Prinus -i-

alba), by Lester F. Ward ; The Fauna and
Flora of Roan Mountain, North Carolina, by
C. Hart Merriam.

Engineer's Club, Philadelphia,

Oct. 1.— Strickland L. Kneass, The His-

tory and Development of the Injector; Carl

G. Barth, Distribution of Pressure in Bear-

Publications Received at Editor's Office.

FoREL, F, A, Le Leman, Tome I, Lausanne: F.
Rouge, 8*^, Paper. 526 p.

Harvard Graduates' Magazine, Vol, I,, No, I.,

Oct., 1892, Boston, The Harvard Graduates'
Magazine Association, 8°, Paper, 176 p. 50c.

Lodge, Oliver J, Lightning Conductors and Light-
ning Guards, London. Whittaker & Co. 12".

550 p,
MoNTMAHON AND BEAUREGARD, A Course on Biol-

ogy, Translated by Wm, H, Greene, Phila,,
J. 'B. Lippincott Co. 12°, 308 p, 75c.

U, S, Department of Agriculture. Report of the
Chief of the Weather Bureau for 1891, Wash-
ington. Government. 8°. Paper, 91 p.

Reading Matter Notices.

Ripans Tabules cure hives.

Ripans Tabules cure dyspepsia.

material by the pound, for miner-
alogists, collectors, colleges, schools, and chemists.
Send for 100-page catalogue, paper bound, 15 cents;
cloth bound, 25 cents: supplement. 2 cents. Geo. L.
English & Co., Mineralogists, 7:1:3 & 735 B'way, N. Y,

THE RA.DIOMETER.
By DANIEL S. TROY.

This contains a discussion of the reasons
for their action and of the phenomena pre-
sented in Crookes' tubes.

Price, postpaid, 50 cents.

N. D. C. HODGES, 874 Broadway, New York

Wants.

WANTED.—By well - qualified and experienced
science master and associate of the Royal

School of Mines, London, aged 26 (at present in
England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc.. etc. Can provide excel-
lent references and credentials. Apply, J. G., 17
Sussex St., Rochdale, England.

METALLURGICAL CHEMIST will give instruc-
tion in the metallurgy and chemical analysis

of iron and steel. Complete or special courses ap-
plying to the manufacture of pig irons and steels, as
well as to tl^eir uses. Address " METALLURGIST,"
care Science.

A
GRADUATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-
net of 2.'i,i00 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rooks, gems, fossils, shells, archgBological and ethno-
logical specimens and woods to any institution de-
siring a fine outfit for study. The owner will in-
crease the cabinet to .^O.OUO specimens in two years
and will act as curator. Correspondence solicited
from any scientific institution. J. W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

WANTED.—A position as zoological artist in con-
T ection with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge. Mass.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
2131^ E. rth Street, New York, care Levy.

The American Geologist for 1892.
Edited by Prof, S. Calvin, University of Iowa; Dr. E. W, Clatpole, Buchtel College; John Eyerman,

Lafayette College; Dr. Persifor Fbazer, Penn. Hort, Soc; Prop F. vv, Cragin, Colorado College;
Prop. Kob't T, Hill, U. S, Irrigation Survey; Dr. Andrew C. Lawson. University of California; B. D.
Salisbury, University of Wisconsin; Joseph B. Tyrrell, Geol. Sur. of Canada; E. O. Ulrich, Minnesota
Geological Survey: Prof. I. C. White. University of West Virginia; Prof. N. H. Winohell, University
of Minnesota. Now ia its IXth volume. S3 50 per year. Sample copies, aO cents. Address

THE GEOLOGICAL PUBLISHING CO., Minneapolis, Minn.
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nitro-benzyl-chloride and its Derivatives, E. C. Franklin, Law-
rence; Harmonic Forms, B. B. Smyth, Topeka; The Effect of

Some Grass Diseases on the Tissue of the Host, W. C. Stevens,

Lawrence; Some Useful Apparatus for the Botanical Laboratory,

W. C. Stevens; On Echinacea angustifolia, S. R. Boyce, Law-
rence; Additions to the Flora of Kansas, B. B. Smyth, Topeka;

Catalogue of the Kansas State Herbarium, B. B. Smyth ; Addi-

tions to the Minerals of Kansas, G. H. Failyer and E. H. S.

Bailey; The Yield of Extractive of Various Vegetable Substances,

L. E. Sayre; A Breathing Well in Logan County, Kansas, J. T.

Willard, Manhattan; The Improvement of Sorghum by Seed

Selection, J. T. Willard; A Resume of the Current Opinion on

the Structure of the Nervous System, C. Judson Herrick, Ottawa;

Maximum Binding Moments for Moving Loads in a Swing Beam,
E. C. Murphy, Lawrence; Notes on some Kansas Weeds, A. S.

Hitchcock; The Distribution of the Genus Vitis in Kansas, A. S.

Hitchcock ; Notes on the Occurrence of Granite in a Deep Boring

ia Eastern Kansas, Robert Hay.

—^Macmillan & Co. are to publish very shortly a work by Dr.

sS. S. Laurie entitled "The Institutes of Education, comprising a

national Introduction to Psychology." Dr. Laurie is author of

"Occasionil Addresses on Educational Subjects," " Lectures on
Language and Linguistic Methods," etc., and writes from long

-experience on the meaning and importance of a science of educa-

tion.

— Macmillan & Co.'s October announcements include. The
Beauties of Nature, and the Wonders of the World We Live In,

iby Right Hon. Sir John Lubbock; Charing Cross to St. Paul's, by
.Justin McCarthy, illustrated by Joseph Pennell, new edition;

"The English Town in the Fifteenth Century, by Alice Stopford

-Oreen; Sketches of Life and Character in Hungary, by Margaret

Fletcher; History of Federal Government, From the Foundation

of the Achaian League, General Introduction, History of the

<Greek Federations, new edition; Life in Ancient Egypt, trans-

lated from the German of Professor Erman by Mrs. Tirard; A
Defense of Philosophic Doubt, by the Right Hon. A. J. Balfour,

being an Essay on the Foundations of Belief, new edition ; The
Theory of Wages, and its Application to the Eight-Hours Ques-
tion, by Herbert M. Thompson; A text-Book of Pathology, Sys-

tematic and Practical, by Professor D. J. Hamilton, Vol. II. ; A
Text-Book of Physiology, Part V. —Appendix, The Chemical Basis

of the Animal Body, by A. Sheridan Lea; Metal Coloring and
Bronzing, by Arthur H. Hiorns; Hygiene, by Edward F. Wil-
loughby, new and enlarged edition; Scientific Papers, by Oliver
Heaviside, two volumes; Pioneers of Science, by Professor Oliver

Lodge, with portraits and other illustrations; Hereditary Genius,
An Inquiry into its Laws and Consequences, by Francis Galton,
F.R.S., new edition; Chemical Theory for Beginners, by James
Walker and Leonard Dobbin: Materials for the Study of Variation

in Animals, Part I., Discontinuous Variation, by William Bateson;
On Color Blindness, by Thomas H. Bickerton ; The Great World's
Farm, or. How Nature Grows Her Crops, by Selina Gaze, with a
Preface by Professor Boulger; Text Book of Embryology, Man
and Mammals, by Dr. Oscar Hertwig, translated and edited from
the Third German Edition by Dr. E. L. Mark ; Text-Book of Em-
bryology, Invertebrates, by Drs. Korschelt and Heider, translated

and edited by Dr. E. L. Mark and Dr. W. McMichael Woodworth;
The Photographer's Pocket-Book, by Dr. E. Vogel, translated by
E. C. Conrad; Physiological Psychology, by Dr. Th. Ziehen,
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THE ISOLATION OF RENNET FROM BACTERIA CULTURES.

BY H. W. CONN, WBSLETAN UNIVERSITY.

Ever since the beginning of the study of micro-organisms it

has been a debated question whether fermentations are to be re-

garded as biological or purely chemical phenomena. Beginning

with the work of Schwann and others in the early part of the

century, careful experimentation aided by microscopic study

seemed to point to a biological explanation of nearly all forms of

fermentation. The work of the third and fourth decades of the

century proved beyond question that most fermentations were

always intimately associated with the growth of micro-organisms,

and the Inference was a natural one that the micro-organisms

themselves were the cause of the fermentations. Shortly after

the valuable work of Schwann, however, appeared the brilliant

investigations and discussions of Liebig upon fermentations

in general. By Liebig all fermentations were regarded as purely

chemical phenomena and the presence of micro-organisms was

regarded only as a concomitant incident. According to him all

albuminous matter was thought to tend spontaneously toward

decomposition, and such decomposition was the basis of fermen-

tation and decay. This, the chemical theory, was for twenty

years the favorite theory. The biological and chemical theories

were very rigidly opposed to each other and supposed to be con-

tradictory. With the work of Pasteur and the great development

of the study of micro-organisms thereby inaugurated, the biologi-

cal theories of fermentations again came to the front, rapidly

gained the ascendency, and soon displaced almost entirely the

chemical theory as advanced by Liebig. For the next twenty

years it was regarded as an almost settled fact that most natural

fermentations were biological phenomena, and the theory of

Liebig was at last practically abandoned.

Within still more recent times there has been a partial swing-

ing back of the pendulum toward a chemical explanation of many
forms of fermentation at least. This has not, however, been in

the direction of Liehig's theory, but rather toward a theory of

the action which unites together a chemical and biological ex-

planation. It has been recognized for more than half a century

that there are forms of ferments, such as pepsin, trypsin, etc.,

which do act in a purely chemical manner. These ferments, it

is true, are produced originally by living organisms, but when
once produced they are not living themselves, at least in any

proper sense, and their action is not dependent upon growth or

multiplication, for they are not organisms. So far as can be de-

termined their action is purely chemical. On the other hand, a

large number of fermentations, such as the alcoholic fermenta-

tions, the souring of milk, etc., have been traced with certainty,

not only to living organisms in the form of bacteria and yeasts,

but to the actual growth and multiplication of these organisms.

These fermentations occur only when micro-organisms are present

and only when these micro-organisms grow and multiply. The
amount of growth of the organism is a measure of the amount of

fermentation. Undoubtedly these biological fermentations are

of a different nature from the other class. We are, however,

learning now to look upon some of the biological fermentations as

chemical in their immediate nature.

In the first place, the bacteriologist has been learning that germ
diseases, which are caused primarily by the growth of micro-

organisms in the body, are caused immediately by certain pois-

onous bodies which these organisms produce. He has called

these bodies ptomaines, and at present biologists are very rapidly

becoming convinced that it is the direct action of these poisonous

materialswhichproducesthesymptomsand disturbances associated

with most germ diseases. It is not the simple growth of bacteria

which produces disease, but the poisonous products of their

growth; and thus a chemical explanation is added to the biologi-

cal.

Not only in germ diseases but in other forms of fermentations,

not associated with disease, bacteriologists are learning of the pro-

duction of chemical ferments by the micro-organisms. Many
organisms have been found to produce dyastase, sucrase, ^lucase,

etc. Within the last year or two it has been demonstrated that

many bacteria produce a chemical ferment very similar in its

character to trypsin. The general class of bacteria which

liquefy gelatin have long been known to have an action quite

similar to that of pancreatic juice. Indeed, it is this peptonizing

action which is the cause of the liquefaction of the gelatin. Re-

cently Brunton and Macfadyen and especially Fremi have suc-

ceeded in actually isolating from bacteria cultures a chemical

ferment which has this power even when acting in sterilized

media.

Some recent work in the bacteriological laboratory at Wesleyan

University has isolated another chemical ferment from bacteria

cultures. A large class of bacteria have the following actions on

milk: They first curdle the milk rendering it slightly alkaline;

subsequently the curd is slowly dissolved into a more or less

watery liquid. Chemical study shows that this last action is a

simple digestion and peptonization of the curd and that it is due

to the trypsin-like ferment above mentioned. The curdling, which

precedes the digestion, however, must be due to a different action,

inasmuch as trypsin produces no curdling of the milk. It has

been suspected for some time that this curdling is really due to a
" rennet-like " ferment which is produced by the bacteria. It

has been my good fortune recently to demonstrate the truth of

this supposition. My method of work has been as foUows :

—

The bacteria in question are cultivated in milk for several days,

in some cases for two weeks. By this time the curd is precipitated

and at least partially dissolved, and the result is a somewhat
thick liquid containing, of course, immense numbers of bacteria.

This liquid is filtered through a porcelain filter to remove organ-

isms, and a clear, usually amber-colored, filtrate is thus obtained.

The filtrate, of course, contains in solution all of the soluble

chemical ferments which may have been formed by the bacteria.

This filtrate is now acidified with HjSO^ and then common salt

is added to a state of super-saturation. When this condition is

reached there appears on the surface of the liquid a considerable

quantity of snow-white scum. This scum is removed from the

liquid, purified if necessary by reprecipitation, and then dried.

It produces a snow-white powder, which upon experiment is

found to be active in its curdling action upon milk and to have

all of the essential characters of rennet. The ferment which is

thus obtained is not chemically pure, containing, besides the

rennet ferment, a varying amount of the tryptic ferment formed

at the same time. But the rennet ferment is most abundant and

is very active. This ferment can be kept indefinitely, is killed

by heat, acts best at a temperature of 30°-3o° C, and curdles

sterilized milk under proper conditions in half an hour. Experi-

ment shows that no organisms are present in the curdled milk,

and there is thus no doubt left that we are dealing with a chemi-

cal ferment similar to rennet, and which is produced by the

growth of these micro-organisms in milk. The ferment does not

appear to be exactly identical with rennet, some of its chemical

tests being different. This maybe due to the impurities which,

are present or to an actual difference in the ferment.
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A large number of bacteria possess this power of producing

rennet, though not more than nine or ten have thus far been ex-

perimented upon. Those studied differ much in the amount of

the ferment produced, some giving large quantities, and others

only traces. Thus far it seems that all species of bacteria which

liquefy gelatin produce this rennet ferment, although some of

them only in small amount.

This general line of vpork is thus leading bacteriologists to a

better understanding of the fermentations, although we are as yet

doubtless far from any real knowledge of their nature.

IS THE SAO FRANCISCO DO SUL (SANTA CATHARINA)

IRON A METEORITE?

BT ORVILLE A. DERBY, SAO PAULO, BRAZIL.

The possibility of a terrestrial origin for masses of native iron

being established by the well-known occui-rence at Ovifak, Green-

land, doubt may be cast on the mode of origin of such so-called

meteorites as in their chemical and physical characters depart

widely from the ordinary type of meteoric iron. From its size

and prominence in meteoric literature the most important exam-

ple of such a doubtful iron is that found in 1875 near the

city of Sao Francisco do Sul, in the State of Santa Catharina,

Brazil, and generally known as the Santa Catharina iron or me-

teorite. Professors Daubree and Stanislas Meunier regard it as

undoubtedly meteoric; while Dr. A. Brezina, whose opinion is

equally entitled to respect, considers it as probably terrestrial,

placing it alongside of the Ovifak iron in his catalogue of the

Vienna collection.

So far as known to the writer, no such minute study as Brezina,

Cohen, and others have given to various undoubted meteorites

lias as yet been made of the Ovifak iron, so that at present we
are in the dark as to whether or not it presents definite criteria by

which a terrestrial iron can be positively separated from a me-

teoric one. So many of the characteristics once presumed to be

purely meteoric have already been noticed, either in the Ovifak

or artificial irons, that it may be doubted if any such definite cri-

teria exist. The published analyses of Ovifak show that neither

the nickel-iron alloys nor the association with a monosulphide

(troilite) carbon free or combined and phosphorus can be taken

as distinctive of meteorites. It is not clear, however, if the car-

bon presents the same form as in meteorites, that is to say, fi'ee

in the form of amorphous carbon, graphite, cliftonite, dia-

mond (?), etc., and combined as cohenite, nor if the phosphorus

is combined with iron and nickel as in the meteoric minerals

schreibersite and rhabdite. On the other hand, the compact
(Dichte Eisen) group of Brezina containing at least nine undoubted

meteorites, one of which, NedagoUa, was seen to fall, proves that the

absence of a certain crystalline structure, indicated by the so-

called Widmanstatten and Neumann figures, is not necessarily

proof of non-meteoric origin. On the contrary, evidence is accu-

mulating that a very similar if not absolutely identical crystalline

structure may, under favorable circumstances, appear in artificial

irons. Huntington has illustrated figures very like those of

Widmanstatten in spiegel-eisen ; Linck has described a crystal

from a furnace slag, with cube faces and a polysynthetic twin-

ning structure, which he identifies with the Neumann figures, and
a perfect octahedral crystal with a similar twinning structure has

recently come into the possession of the writer from a Brazilian

blast-furnace.

It may be presumed that it is mainly on the absence of the

characteristic meteoric figures that Brezina depends in placing

the Sao Francisco do Sul with the Ovifak iron, as in no other re-

spect are they markedly similar. The Brazilian iron does, how-
ever, show, at least in places, a very fine rectilinear cross-hatch-

ing indicative of polsynthetic twinning, but according to some
law different from that giving the Neumann lines. Another
point of agreement is in the abundant occurrence of the magnetic
oxide of iron which is either absent from most meteorites or has

been overlooked in their description. Both irons are brittle,

being readily broken to fragments with a hammer, in which re-

spect they differ from the tenaceous malleable metal of most
meteorites. Both also crumble to fragments in the atmosphere

of museums, though apparently not from the same cause, the

crumbling of Sao Francisco do Sul being due to alteration of the

sulphide, which presumably is not the case with Ovifak.

Lawrence Smith and Becherel found the magnetism of the

Brazilian metal abnormally weak but that it became normal on
heating, from which they concluded that the mass could not

have been subjected to great heat. There seems, however, to be a

variation in this respect in different parts, since Daubree notes

that many fragments exhibit polar magnetism while others do

not. Any argument drawn from the magnetic properties would

apparently tell as much against a terrestrial as a cosmic origin,

since the only conceivable mode of terrestrial origin is in the

midst of an igneous magma made fluid by heat.

In other respects, however, a parallel for the characteristic fea-

tures of the Sao Francisco do Sul iron is to be looked for in the

group of meteoric irons rather than in those, so far as published,

of the terrestrial iron of Ovifak. It is particularly characterized

by the high percentage of nickel and the extraordinary abundance

of sulphide. In the first respect its nearest ally is the Oktibbeha

meteorite with nearly double the proportion of nickel, and not

the Ovifak iron in which that metal is below the meteoric average.

Unlike any other known iron, meteoric or terrestrial, the sulphide

forms a gangue inclosing the metallic parts, but it is interesting

to notice that it also presents itself in pencil-like inclusions in the

metal, surrounded by carbon and other accessories, as in the Ben-

dego meteorite. The meteoric phosphurets, schreibersite and
rhabdite, not yet described from, though perhaps present in, the

Ovifak iron, are abundant accessories. In the carbonaceous resi-

due, soft, friable granules, with a crystalline form suggestive of

the cliftonite of the Youngedin, Magura, and Bendego meteorites,

have been noticed.

Thus, so far as at present known, the chemical and physical

characteristics of the Sao Francisco do Sul iron do not point very

markedly to an association with that of Ovifak. What is known
of the geological conditions of the place of discovery, although

too incomplete to be decisive, points rather to a meteoric origin.

The geological information regarding the place of discovery is

derived from verbal communications by the late Professor Ch.

Fred. Hartt, a paper in the Revista do Observatorio de Rio de

Janeiro for 1888 by Dr. Luiz F. Gonzaga de Campos, and a recent

article in the Jornal do Commercio of Rio, May 29, 1892, by Dr.

J. P. Calogeras. All these accounts agree in representing the

island of Sao Francisco do Sul as composed essentially of grani-

toid gneiss cut by dykes of tournjaline granite and diabase and
covered by a heavily-wooded soil-cap due to the decay of the

underlying rocks. That is to say, it is a typical locality of the

coast-belt from Cape Frio to Montevideo, at any point of which,

so far as geological indications go, native iron might be looked for

with as great probability as at this particular locality. The

rocks, granite, gneiss, and diabase, are well exposed about the

shores of the island. The latter, which approaches most nearly

in character the Ovifak rock, being apparently no more abundant

than in any other similar locality. In the interior of the island

the soil-cap and forest growth make geological observations dif-

ficult. Dr. Campos, in his examination of the place of discovery

of the iron, opened numerous paths and pits, and on my recom-

mendation paid particular attention to the question of the possible

occurrence of basic rocks in immediate connection with the iron.

He says, " Although the rock on this hillside is much altered,

giving an argillaceous soO of a red color, here more, there less

deep in tint, it shows perfectly in some points the mineral com-

position of granite. At the top of the hill near the point c [one

of the points where masses of iron were found] there are large

blocks of granite, at times tourmaliniferous. In the vicinity, in

all the directions that I followed, all the soil is granitic. In the

bed of the stream, which I ascended in various sections, the ma-
terial was always that of the disaggregation of granitoid gneiss.

Finally, I did not find at this place a single exposure of basic

rock." The numerous specimens that have come to hand show-

ing foreign material cemented to the iron by the limonite crust

formed by its alteration are in accord with this description, indi-



November 4, 1892.] SCIENCE. 255

catinK, as Daubree has always remarked, that the iron rested on

a granitic soil.

The topographical sketch of the locality made by Dr. Campos

shows no indication of concealed dykes of basic rocks, which,

according to universal experience of occurrences under similar

conditions in Brazil, should, from their more ready decomposition,

form depressions on the surface. The principal mass was found

at the foot of the hill near a creek on the point of a spur, and

aligned with a mass about 200 meters distant at the extreme

summit of the hill and vvith an intermediate find close to an ex-

posure of granite on the same spur. The other finds are aligned

parallel to the course of the creek. In one pit on this line iron

was found to a depth of 2.8 meters, covered with wash earth

brought down by the rain from the higher portions of the

hill.

Dr. Calogeras, who argues in favor of a terrestrial origin, pre-

sents no facts in disaccord with the above observation that the

only rock known in the immediate vicinity of the iron is granitic.

His argument, based on the occurrence in the region (principally

at a distance of several miles) of iron and manganese ores (oxides),

and presumed to be connected with dykes of diabase, and of a

small percentage of nickel (0.30 per cent) in one of his speci-

mens of an argillaceous manganese ore, has no direct bearing on

the question of origin. Even if the native iron had been found

resting upon the said ore deposits instead of several miles away,

a genetic relation would still have to be proven, and until direct

evidence was presented most petrologists would probably regard

the relation as casual rather than genetic.

No specimens of the diabase of the vicinity of Sao Francisco

have come to hand. Assuming that it is of the usual character

of the diabases of similar regions in Brazil, it is not so unlike the

basalt, or dolerite, of Ovifak that a comparison might not with

propriety be made. It neither approaches nor differs from the

iron-bearing Greenland rock more than do the normal diabases of

other parts of the world, in which as yet nothing analogous with

the Ovifak occurrence has been noted. If the diabase or some

related highly basic rock had been found in immediate contact

with the iron, a comparison with the Ovifak occurrence would be

justified, but even then complete proof of a terrestrial origin

would he lacking. As the case stands at present, with tolerably

satisfactory evidence that the iron rested on highly acid rocks or

their debris, the hypothesis of such an origin involves that of the

formation of native iron under conditions entirely different from

those of Ovifak.

Another argument in favor of the meteoric origin of the iron

may be drawn from the state of preservation of the masses.

Although the metal itself is more than usually resistant to oxidiz-

ing agencies and to the action of acids, the abundant presence of

pyrite renders it peculiarly susceptible to alteration. All the

smaller masses are completely changed to limonite, pieces of the

size of a man's head or larger are in large part altered, but still

show remnants of metal badly fragmented and oxidized in the

centre, and only the larger masses retain perfectly sound metal

and sulphide. Even in the dryer air of museums it is not a

good-kteping iron, the disintegrating action of the decomposing

sulphide being singularly favored by the fragmented condition

of the metal. Under these circumstances it is extremely im-

probable that, buried in the soil and exposed to the extremely

rainy climate of the coast region of southern Brazil, the iron

could have been preserved for more than a few centuries at the

utmost. The hypothesis of a terrestrial origin involves the ex-

posure to destructive agencies through untold geological ages,

since the present topographical features of this part of the Bra-

zilian coast are unquestionably extremely old. In view of the

Ovifak occurrence, it is possible and even probable that native

iron of terrestrial origin simulating meteorites will be found in

other parts of the world and perhaps in rocks of different petro-

graphical types. It is not probable, however, that the first dis-

coveries of this character will be made in surface exposures in

the extremely humid coast region of southern Brazil, where

the country rock is of Archean age, and the eruptives presum-

ably date back to the beginning of the Secondary age, if not

earlier.

NEW TREATMENT FOR SNAKE-BITE AND OTHER
POISONS.

BT W. H. WOOSTER, PRBSIDENT OF THE BALLARAT ASTRO PHYSICAD

SOCIETY, VICTORIA, AUSTRALIA.

As poisonous snakes are more or less common in many coun-

tries, and the circulation of Science is world-wide, and other cases

of poisoning often occur, and as I have been the means of saving a

life by a new process, one that can be applied when it is too late

for the orthodox method of cutting and sucking, and used by

anybody, with materials at one's band in every house, I have con-

cluded that I should not be doing my duty if I did not make it

known. Some time since, when living in the country, one of the

nicest little girls of my acquaintance, about four years of age,

was brought to me by an elder sister for diagnosis and treatment.

She was swelling from head to foot, becoming cold and stiff in the

limbs, and losing her power to answer or even understand ques-

tions. As I had been the means of effecting several simple cures

in the district, she was sent in the hope that I would be able to

tell instinctively what was amiss, and to cure it as if by magic.

As the sequel proved, the latter was almost realized, notwith-

standing that in regard to the former I was quite at sea. She had

never known what a snake was, but for strategic purposes, well-

known to managers of children, had often been terrified with the

name of " bulldog" without knowing what that was (bulldog was

the popular name for a very poisonous, pugnacious, and gigantic

ant, Myrmecia vindex)\ so that whenever she got stung or bitten

by anything, it was put to the credit of the bulldogs, as on this

occasion. She had screamed and fallen a few yards from the

house, and told her mother a bulldog had bitten her on the foot;

and that was all she knew. The foot was examined, but from

running barefoot was so full of scratches and punctures that none

could be fixed on as certainly the marks of snake-fangs. The

mischief had occurred about an hour before I saw her, and while

being examined she was getting rapidly worse; the swelling,

coldness, and stiffness were becoming alarming, the hps as thick

as one's thumb, the hollows on each side of the nose were filled

up level, and of a steel blue and sea green color, the arms, lower

limbs, and body were becoming blotched with irregular raised

parts, white and hard, the spaces between being sunk and dark-

purple; the pulse, too, was getting exceedingly feeble. Not

thinking a bulldog ant could produce such effects, and not being

certain that it was a snake-bite, I concluded that it might be a

spider-bite, as my only brother had nearly lost his life fiom that

cause. Even if the place of the bite or sting could have been

found, it was clearly too late to cut and suck, for the poison was

already all over the body, and rapidly mastering the vital func-

tions; besides which, no one in the district had an ammonia

syringe for hypodermic injection. The question was. What could

be done? Precedent said: Send for a doctor. But there was

none nearer than eight miles, and then he might not be at home;

or, if at home, most likely intoxicated ; and, besides that, she

looked as though she would die before a doctor could see her.

In this conflict of thought and feeling, a happy idea struck me.

I had proved in my own person the power of a hydropathic, hot-

sweating-pack to produce a flood of perspiration, and throw off

impurities from the blood, and it now occurred to me that if I

could sweat the poison out from the whole surface, it would not

matter where it got in, nor what put it there ; and, moreover, that

if it were any good, the danger would be over before anyone could

get half-way to the doctor's; and, if twenty minutes or so pro-

duced no benefit, the doctor could still be sent for as a last re-

source. It was a great responsibility, but under the circumstances

I felt it a duty, and went to work. Of course, there was no hot

water ready, but we soon made some, and put it into a tub, into

which the chitd was placed, with a blanket over all, tucked in

close round the neck to keep the steam in, but leaving the head

out. This was to open the pores of the skin quickly. While in

this I spread a piece of oilcloth on the table, and a pair of blankets

on that. As soon as more hot water was ready, a sheet was

wrung tightly out of it, and spread on the blankets. The child

was laid on this, and then first one side, and then the other lapped

over her, and it was tucked in close about the neck ; then the
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blankets followed, and lastly tha oilcloth, and she was put to bed,

with another pile of blankets on top. Then some spirits were got

to keep the heart-action up, which by this time had almost ceased.

Before this the mother felt sure the child was dying, and was

nearly frantic with the idea. Hot brandy and water was given

in a teaspoon every few minutes, and the case was watched with

no little anxiety. She had not been in the pack over fifteen

minutes before improvement became apparent. The dark rings

round the eyes were less marked, the eyes themselves brighter

and less sunk, and the blue and green tints less ghastly. Our

hopes began to revive, and our fears to lose their terror. In five

minutes more the improvement became so decided that with great

gratitude I felt that the novel plan was a grand success, and the

danger over. She now became conscious, and, evidently feeling

the benefit of the spirit stimulus, asked occasionally for her

"toddy," which she, knosving as much about it as she did of

snakes and bulldogs, called "vinegar and milk." As the need

and benefit of it grew less, she liked it less, and finally refused it.

After something over an hour, we took her out of the pack, and

were delighted to see that all the swelling, blotches, stiffness,

and discoloration had completely disappeared, and Amy was her-

self again. She was now washed down in cool water, to close the

pores and prevent catching cold, and put to bed as usual. She

was left with strict injunctions that I should be called up if any-

thing went wrong during the night, but my sleep was not dis-

turbed. Next morning I went to see my little patient, and found

her at the breakfast table, with as good an appetite as ever. After

that we can excuse the mother for thinking that the hot sweating-

pack was the panacea for " all the ills that flesh is heir to."

But some will ask. Why call this a case of snake-bite? When
she recovered, we questioned her as to the size and appearance of

the " bulldog," and she described it as " a big, long, pretty thing."

When asked how many legs it had, she said, "No legs; a big

pretty thing, as long as my arm, all shiny." But evidence stiU

more definite was at hand. A few days after, the father, who
was up-country at the time of the occurrence, sank a well near

where she had fallen, and where tbere was a lot of long grass and

loose timber, and, having struck water, stopped for a rest and a

cup of tea. When he returned, a black snake (Pseudeehys por-

phyraicun), having smelt the water, was down in the well. He
came to tell me that he thought he had caught Amy's bulldog.

Then we took her to the well without telling her anything of

what was in it, and asked her if she had ever seen a thing like

that; and directly she saw it she said, "Yes, that's the bulldog

that bit me."

Of course the ligature-cut-and-suck method is best when applied

in time, and when the bitten spot is known; but it would be

utterly useless in such a case as this, where the poison had already

been carried all over the body. The method here advocated would
be applicable, I believe, to almost all cases of poisoning that had
reached the same stage, whether from snakes, spiders, scorpions,

insects, and such like, or from poisons taken by the mouth, whether

drunk as liquids or eaten as poisonous fish, etc. ; and I have no

doubt would save many a valuable life after the venom had got

too far through the system for local sucking, or even the stomach-

pump, to be of any avail.

ON TEE INTRODUCTION OF THE EUROPEAN BARK-
BEE TLE-DESTROYER (CLERUS FORMIOARIUS L.) TO
AMERICA.

BY CAMILLO F. SCHAUPUSS, DIRECTOR, MUSEUM LUDWIG SALVATOR,

MEISSEN, GERMANY.

Die forstlichen Verhaltnisse Europas und Amerikas sind durch-

aus verschieden

:

In dem alten Europa — wir haben hier also die alteren Cultur-

staaten, namentlich Mitteleuropa, im Auge — tinilen wir eine

Jahrhunderte alte, rationelle Forstbewirthschattung durch akade-

misch gebildete, fachkundige Manner, infolgedessen, was uns als

erste Vorbedingung fiir einen geordneten Waldbau erscheint, ein

vorzilgliches Strassenwesen innerhalb der Forsten. Damit ist ein

leichter und billiger Transport der geschlagenen Baume vorhanden.

In dem jungen Amerika haben wir noch grosse Strecken ganz

jungfraulichen Gebietes, sonst grossentheils eine verhaltniss-

massig junge, ja, wohl se/ir jungeForstwirthschaft; infolgedessen

ein noch ungentigend entwickeltes oder unentwickeltes Strassen-

wesen innerhalb der Forsten, und damit eine schwere und theure

Abfuhr der Holzer.

In Europa ferner: eine dichte Bevolkerung, mithin ein flotter

Absatz fiir das Holz, Rinden und Zweige an Ort und Stelle.

In Amerika: eine diinngesaete Bevolkerung, also Mangel an
AV)satz, langer und kostspieliger Transport der Baumstamme bis

zum Verkaufsplatze, wahrend die Wipfel und Zweige der Baume
wegen der ungeniigenden Wege und theuren FortsohafEung meist

im Walde liegeugelassen werden miissen.

Es ist unter diesen Umstanden gar nicht moglioh, gegen auf-

tretende Waldverwiister, wie solche die Insektenwelt in so

grosser Zahl stellt, mit den, beispielsweise in dem forstlicb hoch-

entwickelten Deutschland iibliohen, radicalen Vertilgungsmaass-

regeln vorzugehen, auf welche einen Blick zu werfen wir uns fiir

einen spateren Aufsatz vorbehalten.

Nun hat die Natur fiirsorglich gar wohl darauf gesehen, dass in

ihrem Haushalte das Gleichgewicht erhalten bleibe; sie hat

deshalb auoh dem Ueberhandnehmen der einzelnen Thiere ein

Ziel gesetzt, indem sie ihnen Feinde zugesellte. So haben
besonders die Insekten, ausser den Vogeln, sehr viele Nachsteller

unter ihresgleichen. Da ist die grosse Zahl der Raubinsekten

aller Ordnungen, welche als Strassenrauber iiber alle Kerfe her-

fallen; dann giebt es besondere Feinschmecker, die sich nur an
eine Fleischsorte halten, deshalb allenthalben mit ihrem Nahr-
ungsthiere zusammen vorkommen; und endlich die heimtuck-

isehen Schleicher, die entozoischen Parasiten, welche in so grosser

Zahl unter den Hymenopteren und Dipteren sich finden.

Bel der Natur ging der Forstmann in die Lehre. Ratzeburg,'

der grosse bahnbrechende deutsche Forstentomologe, berichtet

von 1868 in Posen (Preussen) vorgenommenen Versuchen mit

Uebertragung von Maulwiirfen auf von Engerlingen (Larve des

Maikafers) bedrohte Kulturflachen, Versuchen, die nicht ohne

Erfolg blieben. Weiter hat derselbe Gelehrte die Waldameise
(Formica rufa)^ sowie Schlupfwespen nach von Schmetterlings-

raupen heimgesuchten Gegenden iibertragen, und andere Fach-

manner sind seinem Beispiele gefolgt. In neuster Zeit hat

namentlich C. V. Riley, soviel ich gehort habe, wiederholt Ex-
perimente mit der Translocation von Schlupfwespen gemacht.

Wie im July dieses Jahres Mr. Andrew D. Hopkins von der

West Virginia Agricultural Experiment Station in Morgantown
den Lesern unseres Blattes mittheilte % ist in den letzten Jahren

in West Virginia der Borkenkafer, Dendroctonus frontal is Zimm.,
in solchen Unmassen aufgetreten, dass auf einem Raume von
10,0U0 square miles 75f^ aller Narfelbaume krankten oder abstar-

ben.* Der genannte Staat gehort aber zu denjenigen, wo eine

rationelle Waldkultur, mithin eine rationelle Vertilgung des

Borkenkafersnooh nicht moglich ist. Mr. Hopkins fasste deshalb

den Gedanken, um wenigstens zu thun, was moglich ist, um dem
Waldfeinde entgegenzutreten, nachdem er beobachtet hatte, wie

Clerus dubius F. sich alle Miihe gab, mit den Scolytiden aufzurSu-

men, ihm einen Heifer in seinem guten Werkezur Seitezustellen.

Europa und Nordamerika haben seit langer Zeit, wie dies der

rege Verkehr zwisohen beiden Erdtheilen und die Gleichartigkeit

des Klimas mit sich bringt, gegenseitig ihre Schadlinge aus-

getauscht: ich erinnere an den Kartoffelkafer (Leptmotarsa

decimlineata Say) in Deutschland und an den Kohlweissling

1 Ealzeburg, Die Waldverderfter, 1841, pp. 21, 32.

- Katzeburg, Die Waldverderbiiiss, 1868, II., p. 439.

3 Science, Vol. XS., No. 495.

* Dies wlrd erkiarllch, wenn man die betrashtllclie Pruohtbarkelt der

Scolytiden kennt. In der Mitteleuropaischen Forstinsekienkunde stellen hler-

iiber Judeioh und Nltzsche folgendes Recbenexempel auf: Nehmeu wir an,

ein Mltte April fllegendes VVelbcben liabe in seinem Muttergange 99 Eler ab-

gelegt, so kbnnen wir mit Sioherheit darauf recbnen, dass im Anfang Junl

wenigstens 30 Stuck davon zu fortpflanzungsfahlgen und wirklloh begatteten

Weibohen sich entwickeln. Legt ]6des dieaer 30 Welbchen wleder einen

Muttergang mit 90 Klern an, so produclren sie also zusammen 3700 Stuck, und
wlrd Anfang August belm drltten Fluge wleder nur ein Drlttel davon zu Welb-

chen, so nagen diese schon 900 .Muttergange und belegen ale mit 8100 Biern.

Qelangt TOQ diesen wleder nur ein Drittel im niichsten Priibjahre zum lier-

legen, so kommen im April bereits 37,000 Nachkommen des einen im vorher-

gehenden April geflogenen Weibchens zur Portiiflanzaug und konnen nun
2,430,000 Eler ablegen!
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{Pieris brassicae L) in den Vereinigten Staaten. Warum also

nicht auch die NiitzHnge ?

Mr. A. D. Hopkins that wohl sehr gut, sein Augenmerk auf

Europa zu riohten.

Und in der That haben wir io Clerus formicarius L. einen

Kafer, der nicht nur in seinem Aeusseren, in Grosse und FSrbung,

seinetn amerikanischen Bruder, Clerus dubius F. , iiberaus ahnelt,

sondern dem Letzteren auch in seinen Lebensgewohnheiten

gleicht. Er ist, sowohl als Larve, wie als Imago, ein scharfer

Feind der Nadelholz-Borkenkafer, gleichviel ob sie auf Kiefer

oderTanne leben, und dabei recht zahlreich.

Diesen wahlte Mr. Hopkins zur Einfikhrung nach Amerika.

Um sein Ziel aioher zu erreichen, setzte er sich mit dem durch

seine klassische Monographie beriihmten Scolytiden-Specialisten

Eichhoff und rait mir in Verbindung und kam im August nach

Europa, bier die Lebensbedingungen des Thieres zu studiren und
zu sammeln.
Mr. Eiclihoff schrieb mir, wahrend Herr Hopkins im Elsass

sammelte, dass derselbe "mit seltenem Geschick und grossem

Gliick " arbeite, und icb selbst konnte dies sehr bald aus eigener

Anschauung bestatigen, als ich mit Mr. Hopkins gemeinschaft-

lioh mehrere Tage in den sachsisohen Waldern auf Cleriden fahn-

dete. Wir fanden die Larve in alien Stadien des Wachsthumes,

die Puppe, die eben entschliipfte Imago, und den kraftigen, leb-

haften Kafer in ihrem kunstvoUen Winterquartieren innerhalb

der Rinde.

So kann denn Mr. Hopkins zufrieden auf den Erfolg seiner

Reise blicken. denn er nahm eine stattliche Zahl Cleriden in alien

Stadien, der Sicherheit halber in vertchiedener Weise verpaokt,

mit nach Hause. Und da es wohl keinem Zweifel unterliegt,

dass der weitausgrossere Theil der in der Winterruhe befindlichen

Thiere gesund ankommt,—-wenn nicht iibertriebene Cholerafurcht

etwa Herrn Hopkins Schatze durch Disinfection verdirbt,— so

kann im Friihjahre mit dem Acclimatisationsversuche begonnen

werden.

Fiir genugenden Nachsohub wird von mir eventuell gesorgt

werden, um Mr. Hopkins's Experiment gelingen zu lassen.

COLI.VS EDUSA AND COLIAS HYALE.

BY A. HEATH, LONDON, ENGLAND.

Great Britain this year has been favored with an abundance
of these beautiful insects; from every part come reports of in-

numerable captures, especially of C. Edusa, many insects being

taken at one throw of the net. C. Hyale has also been, I may
say, plentiful when we consider its comparative rarity here;

friends of mine report taking during a few days as many as four

or six this season. I have myself taken four fine specimens in as

many days. The first specimen I took in June, but it was the

only example of Oolias that I saw until August ; as a rule these

insects are never taken in England until August. In 1886 we had
a similar year; enormous numbers of C edusa were to be seen,

one entomological friend told me he had seen a certain field in

Kent yellow with them. It seems most extraordinary that this

year we should have had such an abundance of this particular

insect, when last year scarcely one was to be seen even in their

favorite localities.

Some entomologists believe that they come across the English

Channel (over 30 miles of water) in swarms, but if this were the

case, surely someone would see them arrive or on their arrival

before they scattered over the country. Then, if this were so,

why do we not get an annual visit in quantity ? The insect is

always in abundance on the continent of Europe, and there is also

an abundance of many other kinds of butterflies that we seldom

or never see here. My idea respecting these occasional abundant
swarms is that butterflies' eggs are indestructible, and will lie on

the ground for years until a favorable season arrives.

The eggs of Colias are laid on the food-plant, various forms of

Trifolium ; this is not only their food, but the food of every kind

of four-footed animal, domestic and otherwise, inhabiting this

country (except carnivora), and the whole field or crop of Tri-

folium is eaten either in a green or dry state. What, then, be-

comes of the eggs deposited? They must be eaten up almost
entirely, and if not indestructible they would be destroyed. This

seems not to be the case, and it is probable that they can pass

through the animal uninjured by the heat of its body, and so be
again distributed over the ground. Without some such theory it

seems almost impossible to account for the large numbers found
in a cultivated country following a year of scarcity like last year,

especially when we remember the enormous number of larvae

destroyed by ichneumon and other countless enemies, bad sea-

sons, etc.

NOTES AND NEWS.

The New York Academy of Sciences has recently organized

a biological section which will hold monthly meetings. At the

opening meeting, Oct. 17, Professor Henry F. Osborn acted as

chairman. The following papers were presented. Bashford

Dean, "On Dionsea under its Native Conditions near Wilming-
ton, N.C.," the results of experiments emphasizing the plant's

erratic sensibility and its special adaptability for capturing
ground insects; N. L. Britton, " On a species of Hieracium; " E.

B. Wilson, " On the Artificial Production of Twins and Multiple

Embryos in Amphioxus." The paper dealt mainly with the pecul-

iarities of double monsters produced (as in Driesch's experiments

on Echinus) by shaking apart the blastomeres of two- and four-

celled stages (V. Anatomischer Anzeiger, 1893). Every gradation

exists between two perfect and separate bodies, each half the

normal size, and four in which the only indication of duality con-

sists of a bilobed condition of the archenteron. In the double

gastrulas the long axes of the two halves may form any angle

with each other, and the two blastopores when separate may be

turned in any direction. In cases where the two blastopores face

each other, the two bodies are united by a bridge of tissue at one
side, essentially as in the double gastrulas of certain earthworms.

— As cottonseed meal is gradually coming into use in Ohio as

a valuable adjunct to the ration for dairy cows, and as the scar-

city and consequent high price of corn the present season may
tempt some farmers to add this meal to the pig ration, it seems
advisable to call attention to bulletin 31 of the Texas experiment
station (located at the Agricultural and Mechanical College of

Texas, College Station P. O.). In this bulletin Director G. D.
Curtis reports the results of a long series of experiments in feeding

cotton-seed to pigs, from which he comes to the conclusion that

there is no profit whatever in feeding cotton-seed in any form to

pigs, whether the seed be boiled, roasted, or ground. The ground
seed seems to have produced the worst results, causing the death

within six to eight weeks of a large proportion of the pigs to

which it was fed, and especially of the medium and small-sized

shoats. The boiled seed was less injurious, but roasted seed was
almost as fatal as the meal. These pigs were fed alongside of

similar pigs which had corn instead of cotton-seed, and the corn-

fed pigs remained in perfect health. The symptoms produced by

the cotton-seed are described as follows: The first sign of sick-

ness, appearing in from six to eight weeks after cotton-seed meal
is added to the ration, is a moping dullness of the animal, with

loss of appetite and tendency to lie apart. Within the course of

twelve to thirty-six hours, often within the shorter time, the ani-

mal becomes restless ; staggering in his gait; breathing labored

and spasmodic; bare skin showing reddish inflammation; sight

defective, and both the nervous and the muscular systems feeble

and abnormal in action. The fatal cases all show " thumps"—
spasmodic breathing, and in many instances the animal will turn

in one direction only, following a fence, or building wall, so

closely as to strike his nose against projections in a vain endeavor

to push outward in that one direction which he tries to take. If

no fence or building intercept him he may travel in a circle—
large or small according to the mildness or acuteness of the

malady in his particular case. When exhausted by his efforts the

animal drops down suddenly — sometimes flat upon his belly,

sometimes dropping on his haunches with his fore legs well apart

to keep from falling over — almost always with the evidence of

more or less acute internal pain. At death a quantity of bloody

foam exudes from mouth and nostrils.
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WHY IS SEA.-WATER SALT?

BY W. MATTIEU WILLIAMS, F.R.A.S. , F.C.S., LONDON, ENGLAND.

This question has been regarded as a mystery and has given

rise to some curious speculations, but a little consideration of the

subject must, I think, satisfy us all that it would be very won-

derful, quite incomprehensible, if the waters of the ocean were

otherwise than salt as they are.

The following explanation was first suggested to myself many
years ago when receiving my first lessons in practical chemical

analysis. The problem then to be solved was the separation of

the bases dissolved in water by precipitating them, one by one, in

a solid condition; filtering away the water from the first, then

from this filtrate precipitating the second, and so on, until all were

separated or accounted for.

But in doing this there was one base that was always left to

the last, on account of the difficulty of combining it with any

acid that would form a solid compound, a difficulty so great that

its presence was determined by a different method. This base is

soda, the predominating base of sea-salt, where it is combined

with hydrochloric acid. Not only is soda the most soluble of all

the mineral bases, but the mineral acid with which it is combined

forms a remarkably soluble series of salts, the chlorides. Thus

the primary fact concerning the salinity of sea-water is that it

has selected from among the stable chemical elements the two
which form the most s^oluble compounds. Among the earthy

bases is one which is exceptionally soluble,— that is, magnesia,

—

and this stands next to soda in its abundance in sea-water.

Modern research has shown that the ocean contains in solution

nearly every element that exists upon the earth, and that these

elements exist in the water in proportions nearly corresponding

to the mean soluhility of their various compounds. Thus gold

and silver and most of the other heavy metals are found to exist

there. Sonnenstadt found about 14 grains of gold to the ton of

sea-water, or a dollar's worth in less than two tons.

As the ocean covers all the lower valleys of the earth, it receives

all the drainage from the whole of the exposed land. This drain-

age is the rain-water that has fallen upon this exposed surface,

has flowed down its superficial slopes, or has sunk into porous

land, and descended under-ground. In either case the water

must dissolve and carry with it any soluble matter that it meets,

the quantity of solid matter which is thus appropriated being pro-

portionate to its solubility and the extent of its exposure to the

solvent. Rain when it falls upon the earth is distilled water

nearly pure (its small impurities being what it obtains from the

air), but river-water when it reaches the ocean contains measura-

ble quantities of dissolved mineral and vegetable matter. These

small contributions are ever pouring in and ever accumulating.

This continual addition of dissolved mineral salts without any
corresponding abstraction by evaporation has been going on ever

since the surface of the earth has consisted of land and water.

An examination of the composition of other bodies of water,

which, like the ocean, receive rivers or rivulets and have no other

outlet than that afforded by evaporation, confirms this view. All

of these are more or less saline, many of them more so than the

ocean itself. On the great Table Land of Asia, " the roof of

the world," there is a multitude of small lakes which receive the

waters of the rivers and rivulets of that region and have no outlet

to the ocean. On a map they appear like bags with a string

attached, the bag being the lake and the string the river. All

these lakes are saline, many of them excessively so, simply be-

cause they are ever receiving river-water of slight salinity and
ever giving off vapor which has no salinity at all. There is no
wash through these lakes as in the great American lakes or those

of Constance, Geneva, etc.

The Sea of Aral and the Caspian are lakes without any other

outlet than evaporation, and they are saline accordingly. The
Dead Sea, which receives the Jordan at one end and a multitude

of minor rivers and rivulets at its other end and sides, is a noted

example of extreme salinity. It is, as everybody knows, a sea or

lake of brine. The total area of land draining into the great ocean

does not exceed one-fourth of its own area, while the Dead Sea
receives the drainage and soluble matter of an area above twenty

times greater than its own, and thus it fulfils the demand of the

above-stated theory by having far greater salinity than has the

great ocean.

According to this view the salinity of the ocean must be steadily

though very slowly increasing, and there must be slowly proceed-

ing a corresponding adaptation or evolution among its inhabitants,

both animal and vegetable. The study of this subject and the

effect which the increasing salinity of the past must have had
upon the progressive modifications of organic life displayed by
fossils is, I think, worthy of more attention than it has hitherto

received from palaeontologists.

THE ENERGY-FUNCTION OF THE MAGNETIC CIRCUIT.

BY CHAS. P. STBINMBTZ.

In designing alternate-current electric motors, in October, 1890,

I was confronted by the problem, to calculate the loss of energy

caused by the reversals of magnetism in the iron of the motor-

field. At that time very little was known on this phenomenon
besides a few experimental data of Ewing. From these data

mathematical analysis yielded the result that the loss of energy

(by conversion into heat) during a complete cycle of magnetiza-

tion is proportional to the 1.6 power of the intensity of magneti-

zation, or magnetic induction, B ; that is, can be expressed by the

formula :
—

H=7,B,'-<'

where H is the loss of energy per magnetic cycle, and tj a "co-

efficient of hysteresis." This result was published in the Electrical

Engineer, New York, December, 1890.

But it was not quite satisfactory, in so far as Ewing's determina-

tions were made by the magnetometer method, with very slow

cyclic variations of magnetism, and it was doubtful whether for

very quick cycles, as they take place under the influence of an
alternate-current of 100 or more complete periods per second, the

same law holds, and especially the co-efficient of hysteresis, ij, is

the same.

A great number of tests, made during the year 1891, partly by

the three electrodynamometer method, partly by the use of the

Eickemeyer differential magnetometer, and published in a paper

read before the American Institute of Electrical Engineers, Jan-

uary, 1892, proved that up to over 200 complete magnetic cycles

per second the loss of energy per cycle — by conversion into heat

— is constant and independent of the number of cycles per second,

following the law of the 1.6 power; while, when under the in-

fluence of the alternating magnetism, Poucault— or eddy — cur-
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rents are induced in the iron, the energy-function of the magnetic

circuit follows the more general law :
—

H^TiB^" + eNB^,

where ff gives the loss of energy per cycle and cm', in absolute

units, iVis the frequency, or number of cycles per second, r; the

co-eflBcient of molecular friction or hysteresis, and e a co eflScient

of eddy currents.

Herefrom the loss of power per cm* of iron, in Watts, is de-

rived, as

W=NH X 10 , iVBi-" + £ JV^ BM X 10

Tbe next problem was now, to determine the energy-function

of the magnetic circuit for cyclic variations of magnetism be-

tween any two limits, B^ and B^, and to derive numerical values of

the CO efHcient of molecular friction, 7, for different magnetic

materials.

In the meantime, it had been found by Kennelly (Transactions

of American Institute of Electrical Engineers, October, 1891) that

Frohlicb's formula of magnetic induction —
B= g

a + bH
(where H is the magnetomotive force or field-intensity, a and b

constants), which had been abandoned already as inexact, holds

rigidly by a slight modification. Using not the whole magnetic

induction, B, but the " metallic-magnetic induction," L = B — H,
where H is the field-intensity, we find, that for infinitely large

field-intensities S, the metallic induction L approaches a finite

limiting value L^, and follows Frohlicb's formula: —

a + aH
or, if we assume Ohm's Law for the magnetic circuit,

P

where p is the magnetic resistance, or reluctance, it is

p = aA-aH;
that is, the magnetic resistance is a linear function of tbe field-

intensity.

On the hand of a large number of experimental determinations,

made by the electro dynamometer and by the magnetometer
method, comprising several thousands of readings, I was enabled

to communicate to the American Institute of Electrical En-
gineers at the meeting of September, 1893, the results: —

1. The loss of energy by molecular-magnetic friction, per cycle

and cm*, for a cyclic variation of the magnetic induction between

the limiting values L^ and L.,, is expressed by tbe function—

where L, and L^ most likely have to represent the metallic in-

duction L = B — H.
When Foucault— or eddy — currents are present in the iron,

the energy-function of the magnetic circuit takes tbe more gen-

eral form —

^-n^-3-7 ^'""K^Y-^)
where the first term gives the energy converted into heat per cycle

ttnd cm* by true molecular friction, the last term the energy con-
verted into heat by Foucault currents.

2. Beyond a minimum value of field-intensity, Hm, the metallic

magnetic resistance follows the linear law :
—

p = a -\- a H.

3. Beyond this minimum value of field-intensity, Hm, all the
essential properties of magnetic materials can be expressed by
three constants:—

a, the co-efficient of magnetic hardness;

ff, " " " " saturation;

v. '' " " " hysteresis;

or, instead of this, by the three constants : —
ioo =-, the value of absolute (metallic) magnetic saturation.

H--

H„ — —, the critical field- intensity, or that field intensity where

half-saturation, — °?, would be reached, if the linear
3

law of magnetic resistance held already for this field-

intensity H„, and

H^ = ijL^^-", the maximum value of hysteretio loss, by means
of the formulas :

—
The equations of magnetic resistance, or reluctance—

p = a + cH = ^'>+^

(corresponding to Ohm's Law in the electric circuit), and the en-
ergy-function

—

(corresponding to the energy- function of the electric circuit,

W=c^R).
4. These equations hold for all kinds of iron and steel, for nickel,

cobalt, and magnetite, and most likely for the amalgams of iron,

that is, for all magnetic materials.

5. In first approximation, the magnetic induction, B, and the

magnetic hysteresis, or molecular friction. H, depend upon the

magnetic field-intensity, H, by the law of probability of molecular
distances.

6. Average values of magnetic constants are: —
For wrought-iron, soft cast-steel, and mitis metal—

a = .38 X 10 a = .05.5 x 10~°
7 = .OOd [Hm = 9);

for cast-iron and low-permeability cast-steel —
a = 3xl0 a = .095xlO~ t? = .013 (iJm = 22);

for soft welded-steel and medium-hard cast-steel of high permea-
bility —

a = 1.7xl0~'' a = .06xl0~° i?= -02 (Hm = 50);

for glass-hard steel—

a = 10 X 10~^ a = A X 10~'
7 = .07 (fl^m = 110),

October, 1892.

THE APPARENT GROWTH OF GOLD.

BT RICHARD BAMBS, JR., M.E.

Of the many myths prevalent regarding gold, the greatest one

of all is its growth. Of course there are many interesting in-

stances where ancient worked-out galleries in mines are slowly

closing up by the incrustation process, so that space long ago ex-

cavated is being filled with an accumulation resulting from the

percolation of water through the adjacent wall-rock. This water
has in chemical combination such minerals as iron, copper, sul-

phur, and the precious metals, which are deposited in the open
crevice, making for a second time a mineralized body which will

show by analysis the above named and many more minerals. In

fact, I have had this actual experience resultant on the examina-
tion of an old gold mine in Honduras, Central America, that had
been worked some time prior to any history we have of that

country. This circumstance gave to the natives the idea that

gold grew, and they so expressed themselves; while it seemed in

the case of one individual a transmutation idea had permeated
his head, for he explained that the green carbonate of copper was
undergoing a change into silver, while the silver in turn would
develop into gold.

In India I found a caste of mining people who believed that

gold grew in the bottom of the large lakes situated in that coun-

try. They expressed no practical reason other than fairy-tale

superstitions. And even in this country there are converts to the

idea. I was much amused and interested some years ago to bear
an intelligent acquaintance maintain in strong and not altogether

religious terms that " the stuff grew and he knew it." His ex-

perience was based on the fact that in a certain pile of tailings,

resulting from the milling of heavy sulphuretted gold-ores, he
had treated at one time several tons with no result. Again, in
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three years time he discovered by a pan-test that the same pile

had gold in it, whereupon he treated several tons with the

approximate result of one dollar per ton. After this last treat-

ment he declared the tailings were barren of gold so far as he

could detect by the mechanical means at hand. In order to con-

vince him I selected an average sample, which on assay gave 3

pennyweights, 30 grains gold per 3,000-pound ton. This was con-

sidered not worth the working. But my friend maintained that

the gold would grow again in two or three years.

True to his word, in two years he was at tlie pile again, and by

his crude but sure method was saving one dollar per ton from the

ore that would yield nil by his methods two years before. Again,

I took samples for assay and was somewhat surprised to find the

value had increased just 50 per cent, as the result of my deter-

mination was 5 pennyweights, 16 grains per ton. On investiga-

tion, I found the sulphurets to be of a character readily decom-
posed by the elements; in fact to such an extent that, as I after-

wards calculated, over one-halt of the pile must have been de-

composed or washed away, so that with the decomposition a cer-

tain rapid concentration was maintained by the action of heavy

rains, and the natural advantage this particular ground offered

causing the gold to remain behind while the oxides were carried

away in suspension by the water. My explanation has failed to

convince my friend of the pick and shovel. As tlie gold in the

tailings has become about exhausted, his last attempt to make
pay was a failure. He remains strong in the conviction that a

few years will grow it again.

Gold Hill, North Carolina, October, 1898.

CURRENT NOTES ON ANTHROPOLOGY.—XVIII.
[Edited by D. G. Brinton, M.D., LL.D.]

The Early Age of Metals in Europe.

As has been previously remarked in these Notes, there is a

growing tendency in European archaeology to rate the civilization

of Europe at the dawn of the historic period decidedly higher

than has been heretofore supposed, and to regard it more and
more of indigenous development. Those old theories which at-

tributed pretty much all that deserved the name of culture to

Asiatic or Egyptian sources are diminishing in favor.

An instance of this is seen in an article by M. Salomon Reinach
in VAnthropologie, 1893, No. 3, in which he discusses with his

accustomed wealth of erudition the derivation of the name " Cas-

siterides," and with it the origin of tin and bronze in western

Europe. He claims that this name is of Celtic origin, and
means " Remote,"' or something of that kind. It was applied by
the Gauls to the portion of western England whence came the

tin. This conclusion proves several points, if once accepted. As
Homer talks of the Cassiterides, it shows that before his time the

tribes of western France spoke Celtic; that they worked in and
expoited metals ; and it gives room to inquire whether one of the

centres of the discovery of bronze was not in western Europe.

Other archaeologists of ability, such as Franz von Pulszky, in

the Archiv fiir Anthropologie, Bd., XX., have called attention to

the fact that the specific civilization of the Celts was liigher than
is generally recognized. Their heavy iron swords, for striking,

not thrusting, their ornamentation, derived from the circle and
the triangle, and their use of torques, wound metal neck-rings,

reveal positive ethnic art-capacity. Their presence in Hungary is

well marked by such remains in the tombs of an early epoch.

Figurines of the Stone Age.

The glyptic art goes back far into the stone age, far even into

the old or rough stone age. In the Antiqua for 1887-1890, R.

Ferrer has discussed and depicted the earliest human statuettes

from the European bronze and stone ages. The oldest always
represent the individual naked, and the parts of sex very prom-
inent. This is also the case with the Phoenician bronze figurines

from Ellora, in Portugal, while those from the north are clothed.

Last December there were found some interesting remains
near Brunn, Germany, at a depth of four and a half meters,

amid bones of the mammoth, rhinoceros, and reindeer. They

were a human skull, and adjacent to it a human figurine 20
centimeters high, carved from the tooth of a mammoth, and
bored through, evidently for the purpose of suspension. The figure

is naked and prominently masculine, though the mammae are

clearly represented.

The skull presented an index of 65.68, and was therefore singu-

larly dolichocephalic; its estimated cubical capacity was 1,350

cubic centimeters; it was not prognathic, but the frontal sinuses

were very prominent, and the glabella also, thus presenting an
inferior character.

When the head of the figurine is regarded in profile, it presents

this peculiar appearance of prominence in the glabellar region,

thus showing that it was carved to imitate the then prevailing type

of humanity.

These and other interesting facts about this noteworthy find are

given in the Proceedings of the Niederrheinische Gesellsohaft,

1893, by Professor Schaaffhausen of Bonn, who adds an engraving
of the skull. Like all his articles, this one is prepared with the

most satisfactory care.

The Study of Hair.

The study of the hair on man offers a most extensive field of in-

quiry, and one which presents many unsolved problems of the first

order of importance. Some of these are discussed by F. Lapille

in Le Naturaliste and by Dr. Bartels in the Zeitschrift fur Ethnol-

ogie of recent dates.

Why man as a species should present the amount and kind of

hair that he does is variously explained, and the differences be-

tween the varieties of the human race are so great in this respect

that, as is well known, one of the most popular subdivisions of

the species is founded upon it. Most mammals have more hair

than man, but some less, as the Cetaceae and the Sirenidge. The
anthropoid apes have, as a rule, much hair where man has little,

as in the arm- pits and around the sex-organs. In some localities,

as the ears and nose, the hairs are clearly protective organs, while

around the genitals they appear to be merely ornamental. In

monkeys, the females are bearded, but such examples are rare in

the human species. Bearded women, however, are not otherwise

masculine, but have the sentiments and the capacity for mother-

hood. Bartels describes a very hairy Gypsy girl, only seventeen

years old, but already the mother of three children. With her

the hairiness was from a naevus pigmentosus of extraordinary

extent; and why these naevi should develop hairs is worth in-

quiry. Man has the longest hair of any animal, and why he lost

it over most of his body is the subject of much curious specula-

tion. The loss led him to the inventions of painting and tattooing

his body, of covering it with clay or clothes, to depilation, to the

sense of modesty, and to many -other unexpected results. The
history of hair in man is thus an extraordinary one for the evolu-

tion of the species.

On Quarry-Rejects.

For two or three years past there has been in the air— I mean
the air which archaeologists breathe — a low but menacing sound,

threatening some dear theories and tall structures, built, if not

on sand, at least on gravels offering a scarcely more secure foun-

dation.

These menaces bear more directly on what is classically known
as the " old stone age,'' that of chipped implements, and particu-

larly on that period of it which is alleged to be characterized by

very rude— and which are therefore supposed to be very old—
types. The new views come from a study of the aboriginal quar-

ries, the sites where the ancient tribes collected the materials

which later and at other localities they worked up into finely

chipped or polished implements. This part of the work they

did not perform at the quarry; and pieces which after a few test-

blows by their skilled hands they saw could not be utilized at all,

or only at the cost of considerable labor, they threw aside and

left on the spot. These are " quarry-rejects," and after you have

handled and studied several hundreds of them you can always

see why they were thrown away
; you can recognize, as did the

aboriginal artist, why they would prove worthless or troublesome

in further working.
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Now the alarming discovery has been made that a great many
of what we have heretofore called " palseolithic implements " dis-

play with fatal clearness the peculier earmarks of these "quarry-

rejects," hmting, therefore, that they never were real implements

at all. What is worse, like the rejects, they show no signs of

use, and clearly never could have been employed as implements,

and consequently do not in any way illustrate the industry of

the chippers, no matter of what age they are. If found in gravels,

the gravel-bed was the quarry, and they the refuse. It has even

been hinted that the famed gravels of the Somme and the

"palaeolithic floors'' of the Thames and the "Trenton gravels"

of our own land, may have to lose their laurels in the light of this

discovery.

The Builders of the Southern Mounds.

Those who have looked at the archceological collections of the

Smithsonian with any attention, cannot fail to remember the ex-

traordinary specimens of copper work from the Etowah valley

mounds, in northern Georgia. The figures they delineate have

an unquestionable family resemblance with those inscribed on
shells obtained on the lower Mississippi, so accurately pre-

sented in Mr. Holmes's essay in the Report of the Bureau of Eth-

nology, 1880-81. Both present curious araalogies to Mexican and

Maya art, and I have been almost constrained to believe in a con-

nection, either ethnic or commercial, between these peoples.

Dr. Eduard Seler, however, who is a most competent authority

on these questions, expresses a different opinion in a recent article

in Globus, Bd. LXII., No. 11. He analyzes with care the mode
of wearing the hair, the headdress, the clothing, and the weapons
of the figures, and shows that in several of these points they cor-

respond with the descriptions of the early voyagers of the natives

they found in these localities. He also compares the same fea-

tures with similar relics from ancient mounds in the Ohio valley.

The conclusions he reaches are, that the builders of the Etowah
mounds and the artists of the inscribed shells were probably re-

lated to the builders of the Ohio mounds ; that they were not the

direct ancestors of the tribes found in Georgia at the discovery

;

that there is not sufiBcient reason to suppose connection with
Mexico or Yucatan ; that probably the mound-building and copper-

working tribes were destroyed or driven to the remote sea-coast

by invasions from the north and west at a period not very re-

mote from that of the discovery of the continent.

LETTERS TO THE EDITOR.

»** Correspondents are requested to be as brief as possible. The rorner's name
is in all cases required as proof of good faith.

On request in advance., one hundred copies of the number containing his
communication will ie furnishetl free to any correspondent

.

The editor ujillbe glad to publish any queries consonant with the characft-r

of the journal.

"Ancient Mexican Heraldry."

Permit me to place before the readers of Science an interesting

fact kindly communicated to me on Oct. 17 by the Rev John
Woodward, LL.D., F.S.A., the learned author of "A Treatise on
Heraldry, British and Foreign," referred to in my article on
" Ancient Mexican Heraldry " in Science, No. 503, Sept 23. That
gentleman has just informed me "that the late Mr. Ellis, in his

book on ' The Antiquities of Heraldry,' ISBO, made reference to

the Armory of the Ancient Mexicans and gave a plate (iv.) of the

symbols from the works of Lord Kingsborough and Mr. Stephens."
" There is not, however," my courteous correspondent adds, " any
evidence that the use of such devices was hereditary ; they were,

so far as we know, merely personal distinctions " This agrees

with the general conclusions, based on special investigations, of

Mrs. Zelia Nuttall, who was doubtless, hke myself, unaware of

the publication of Mr. William Smith-Ellis's views on Mexican
heraldic emblems nearly a quarter of a century ago. I endeavored
in vain to consult a copy of his work when studying the subject

of my communication to Science ; and, as other students may ex-

perience the same difficulty, I will reproduce the Rev. J. Wood-
ward's observations respecting ancient heraldry on page 26 of

the Introduction to Vol. I. of his recent Treatise on Heraldry in

general.

"Mr. W. G. (sic) Ellis, in his ' Antiquities;[of Heraldry,' has

collected a mass of interesting matter relating to what he calls

the heraldry of ancient times and of all nations of the world, and

he certainly succeeds in showing to how great an extent pictorial

symbols, which had originally a meaning, have been in use among
all nations of mankind, civilized and savage. His plates are

curious as showing the occasional occurrence among these mani-

fold devices of some resembling modern 6gures of blazon. The
crescent, the mullet, the lozenge, the quatrefoil, and the fleur de

lis are traced by him to counterparts existing among Egyptian,

Chinese, Indian, and Japanese emblems; and among the figures

on Etruscan vases he shows us what, in heraldic language, would

be called a bull's head caboshed and a not unheraldic-looking

demi-boar."

Furthermore, it is noteworthy that the Rev. John Woodward
considers "there is some reason to believe that the use of the

hereditary badge must have long preceded hereditary heraldry"

(p. 589). Additional instances of their use as military distinctions

rewarding the capture of prisoners in European warfare may be

cited from his interesting work. Two fleur de lis with other

"augmentations " were granted to Sir John Gierke because he took

captive Louis Duke de Longueville on the field of Therouenne,

better known as the battle of the Spurs, and fought a month be-

fore the eventful fight of Flodden. A still more interesting case

is that of the "Crampet," or metal termination of the scabbard

of the sword, sometimes borne as a device. One was assigned to

Sir Roger La Warr about the same time as the buckle was granted

to Sir John Pelham in recognition of his aid in the capture of

King John of France. It is somewhat remarkable that the de-

scendants of these gallant knights, who fought side by side at

Poictiers, still hold lands and earldoms in the same County of

Sussex. Some members of the ancient house of De la Warr passed

over to America in the fifteenth and sixteenth centuries, hence the

more familiar name of Delaware. Agnes Crane.

Brighton, England, Oct. 81.

Reticulated Protoplasm of Pelomyxa.

Since the publication of Dr. Stokes's article myself and col-

league, Mr, W. F. Pentland, have had several opportunities of

examining Pelomyxa Palustris. The difficulties of the investiga-

tion are so great that at his suggestion I tabulate the methods and

their results.

1. Examination of unstained preparations (50 slides). Utterly

useless as far as the detection of reticulation is concerned. 2.

After treatment with osmic acid, usually 1 per cent solution, one

organism was found destitute to a great extent of ingested mate-

rial. An i Powell and Lelaud water-immersion and Zeiss 13

compensating occular failed even with critical light, with an im-

mersion condenser, and ammonia sulphate of copper solution as

modifier, to detect the slightest trace of reticulation. 3. In the

same preparation we found some Amoebce resembling Proteus.

The coarseness of the enclosure in these specimens we found

would lead a neophyte astray, as it frequently re.sembled reticu-

lation. 4. Determined to leave no stone unturned, we tried the

usual aniline and carmine dyes, with no result. 5. One-half per

cent solution of chloride of gold (no osmic acid) was tried on over

twelve slides. I must certainly confess I glimpsed reticulation in

two specimens, but owing to the protracted investigation was

compelled to desist.

So far with regard to amoebic organisms. It is in the field of

pathology that reticulation of protoplasm is most frequently ob-

served, as far as my experience goes. The more rapid the morbid

process the greater certainty of reticulation. Fifteen years ago I

was working with my lamented colleague. Dr. Bookey of Dublin,

on the effects of bichloride of mercury on blood corpuscles; but

fortunately we did not follow out Dr. Klein's suggestions to the

letter, as we found epithelium cells beautifully reticulated as

described by Dr. Stokes. We found the nucleus in the blood

discs, but, as usual in scientific investigations, forgot to look for

reticulation. However, on a future occasion the late Sir Robert

Macdonald submitted to us for examination a portion of tumor
of then unknown nature. The portion was placed in Muller's
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fluid when sent, and that evening sections were cut and mounted
after short treatment with picro-carmine. Without examination

two slides were sent to Sir Robert (we were busy on small-pox),

who returned them with the remark, " Only muscular fibre
'"

Dr. Bookey looked at me and I gazed upon him, we then sub-

jected the slide to examination with -^^ water-immersion Powell

and Leland and No. 3 eye-piece, all apparatus being Powell and
Leland. I have seen reticulation since, but in a tumor purely

epitheleomatous; it was simply wonderful. The cells were per-

fectly differentiated, and the reticulation was so regular that

we at once forgave Sir Robert for his hasty conclusion.

We hope to continue our investigations on amoeboid organisms;

but, as the process is so long, my colleague persuaded me to send

you these remarks. A. Cowley Malley.
MuDslow, Eugland.

The Fundamental Hypotheses of Abstract Dynamics.

I HAVE been prevented from making earlier reference to Mr.

Dixon's letter in Science of Sept. 9, p. 149, criticising my address

on the above topic. Science, Aug. 5, p. 71. The letter was espe-

cially interesting to me as I had not seen his paper, " On the

Logical Foundations of Applied Mathematical Sciences," com-
municated to the Mathematical Society of London some few
months ago.

Mr. Dixon, taking the relativity of direction into account,

seems to me to have proved that the Laws of Motion may be re-

garded as forming a definition of force. My argument to show
that if they be so regarded, they are not in general consistent with

one another, involved the specification of accelerations by refer-

ence to a single point, and thus assumed the possibility of deter-

mining directions absolutely. While valid, therefore, as against

the writers to whom I referred, who make the same assumption,

it has not the more general validity which I supposed.

That I have regarded force as a non-relative conception, while

Mr. Dixon has thus shown that it may be regarded as relative,

would seem at first sight to place us in antagonism. It does not,

however; for I have merely discussed certain points in connec-

tion with the laws of motion, employing the ordinary conception

of force, and making no inquiry as to the assumptions involved

in it, while VIr. Dixon proves that this conception must involve

certain assumptions, and seeks to determine what they are.

Mr. Dixon points out that It is the law of the conservation of

mechanical energy only which is deducible from the assumption
that stresses are functions of the distance between the particles

on which they act, and that this law would not include the gen-

eral law of the conservation of energy until all energy was shown
to be mechanical. That is quite true; but it does not seem to af-

fect my contention, that, since we are now so sure of the conser-

vation of all forms of energy that the law of the conservation of

mechanical energy is frequently assumed as itself axiomatic, the
laws of motion, if they are to be retained as dynamical axioms,
should be supplemented in such a way that this law would be de-

ducible from them. Nor does the fact that the law of the con-

servation of energy is usually expressed at present in a form
which is probably temporary seem to me to make this any the
less desirable. The conception of potential energy may lose Its

utility as we gain clearer insight into dynamical phenomena.
When that time comes we may have to modify our fundamental
hypotheses to suit the clearer views which will have been gained

;

but in the meantime it seems none the less desirable that we
should have axioms sufiicient for the deduction of the law of

c nservation in its present form.
There is, as Mr. Dixon supposes, an omission in the sentence of

my paper which he found unintelligible. If commas be inserted
after the words sum and masses, it will be found to state that, If

m, and m^ be the masses of two particles, and a the relative ac-
celeration produced by a stress between them, this stress may be
shown to be proportional to

a viim,^ -i- (TJii -f wij,).

It follows that, if one of the particles be of infinite mass, the
stress is proportional to the mass of the other multiplied by the
relative acceleration. When I conclude from this that "if, in

applying the second law of motion, a particle of infinite mass be
chosen as point of reference, all the forces acting on a system of

particles, may be regarded as exerted upon them by the particle

of infinite mass," these forces are supposed to be exerted in ac-

cordance with the third law of motion, which asserts action and
reaction to be equal and opposite, but not to be in the line joining

the particles acting on one another. I do not myself regard this

fiction as of any importance. I mentioned it in passing because

I wished to refer subsequently to Newcomb's as.'sertion that the

law of the conservation of energy assumes it.

Mr. Dixon considers it inconvenient to include in one law of

stress two statements resting on such very dififerent evidence as

that forces may be considered to be attractions or repulsions and
that their magnitudes depend solely on the distances between the

particles on which they act. I need hardly say, however, that I

see no objection to enunciating the two statements in separate

sentences. For educational purposes, indeed, it would certainly

be well to enunciate what I have called the law of stress, piece-

meal, as is invariably done in the case of what I have called the

law of force. J. G. MacGregok.
Dalhousie College, Halifax, N. S., Oct. 4.

The Libyan Alphabet.

I GLADLY accept Dr. Brinton's oflfer {Science, Sept. 30) ; only, if

his object is truth rather than the scoring of a point, he will

place in the editor's hands, not the Orammaire tamachek, which
would be useless for the purpose, but the Orammaire kdbyle,

which alone contains the full forms of the three Berber alpha-

bets, but which Dr. Brinton appears never to have seen. Even
the Orammaire tamachek, now that he has got hold of it, he
seems incapable of understanding. The other day he mistook

diacritical marks for accents, and now he tells us that Hanoteau
connects the Libyan and Semitic systems " solely " because both

are read from right to left, even charging me with disingenuous-

ness for suppressing this fact. The charge might stand, had I

made the assertion, which is as wide of the mark as is Dr. Brin-

ton's appeal to Hanoteau, on the question of accent. The very

Berber name asekkil (pi. isekkilen) of the letters is equated by
Hanoteau (p. 5) with the Arabic shakl and the Hebrew sdkal,

" forme, figure, dont les Grecs ont fait aiyXal,'' hence the French

sigle. I am not defending these equations, but merely give them
to show how ignorant Dr. Brinton still is of the contents of the

Orammaire taviachek, which he had the temerity to Insinuate I

had never seen {Science, Aug. 19). May I ask Dr. Brinton who
are the " French scholars" that regard the initial t as radical in

the wordii/iiiar, and that accent the word differently from Barth,

for this also appears to be again insinuated ? The recent death

of M. E. Renan reminds me that that illustrious " French
scholar " is also arrayed against Dr. Brinton, holding that the

Punic origin of the Libyan alphabet is an established fact {His-

toire des langues semitiques, 2d ed., p. 194. et seq.). Dr. Brin-

ton is to be envied his possession of '' plenty of documenis in tifi-

nar." Such documents are excessively rare in Europe, and even

amongst the Tuaregs themselves, who, apart from rock inscrip-

tions, have never made any extensive use of this old and defec-

tive script. Considering the weakness of his position. Dr. Brin-

ton shows as much want of tact as of bad taste In charging his

opponent with lack of candor. A. H. Keane.
79 Broadhurst Gardens, South Hampstead, N. W.

Is There a Sense of Direction ?

In his article on the "Sense of Direction," in Science of Oct. 7,

Dr. Work says, " It is very well known that an unguided horse

returning to familiar haunts will do so over the same route by
which he left them, rather than in a direct line by sense of direc-

tion." An incident which came under my observation some six

years ago directly contradicts this theory. My father had pur-

chased a very intelligent mare about a month before, and on this

occasion I hitched her single to a carriage, and drove to a town
about fourteen miles distant. As the direction was almost due
north-west, the road ran alternately west and north, there being

about eight corners to turn. Although the mare might have been
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through the same region before, it is pretty certain that she had

never travelled just the same road. Coming back I gave her her

head, and she made every turn so as to keep the same road as on the

going trip, with one exception. In that case she made a short-cut

by a diagonal road across a quarter-section, striking the regular

road a mile further on, and saving about a quarter of a mile. In

going up I should have taken the same route, had I not had some
business which required me to go the longer way. At the point

where this road turned off, it led toward a hill which concealed

its junction with the regular road. I certainly did nothing to

guide the mare, and was astonished to see her take the short-cut.

As Dr. Work has left considerable room for "accident,'' he may
be able to dispose of this circumstance in that way, though I can

scarcely accept such an explanation. J. M. Aldrich.

BrooklDgB, S.D.

That the sense of direction is feeble, if indeed present, in civ-

ilized man cannot be denied. I have had some experiences

which lead me to suspect that it may be obsolescent rather than

quite obsolete. It has frequently occurred that in coming into a

strange town or city at night, when compelled to abandon all

conscious effort to keep my direction, I have found that in some
way I had not lost the points of the compass. These may have

been happy accidents, but they may have been cases of uncon-

scious orientation.

Again, upon visiting a cave of considerable dimensions, I pur-

posely refrained from any conscious effort in keeping the points

of the compass, .with the same result as in the preceding cases.

To the foregoing I have added some inquiries, and a few obser-

vations upon others, and feel that there is some ground for think-

ing that there may be a feeble sense of direction still left to us,

though so feeble as to be easily overborne by suggestion from the

other senses. Charles E. Bessey.
University of Nebraska, Lincoln.

one would be bound to torture himself in trying to unravel its

vagaries. The careless writer should have no such rule, the care-

ful writer needs none. S. W. Wiluston.
University of Kansas, Oct. 18.

On Biological Nomenclature.

I AM glad to learn, from Dr. Coues's letter in l^cience, that the

code of rules promulgated by the American Ornithological Union
a few years ago has been rigidly enforced in that branch of biology,

and has been found to work admirably in practice. I studied

these rules at their appearance with much interest and attention,

and have since, so far as possible, endeavored to adhere to them
in my own writings, with one exception — that concerning the erec-

tion and definition of genera. As I see that the botanists are dig

posed to accept this same rule, I shall be glad if a wider discussion

may be called out before it becomes established. I refer to canon
xlii., which recognizes the validity of generic names unaccom-
panied by definition, if described species are pointed out as types.

Among ornithologists, and perhaps among botanists, such a rule

may not be productive of as much confusion and annoyance as is

sure to be the case among entomologists. Generic characters are

not, and should not be, included in specific descriptions; how then
is it possible for the remote student to learn what nomina nuda
mean, when it is impossible for him to study the types? He who
studies only his own immediate fauna or flora, without a knowl-
edge of the allied forms throughout the world, can never be very
successful as a systematist, and, if we are to rely upon types,

what is the good of a scientific nomenclature? Furthermore, in

such a science as entomology, where there is still a tendency to

look upon the manufacture of species and genera as the ultimum
bonum of the systematist, the mere possibility of such a rule ob-

taining currency must have a tendency to foster superficiality,

incompetence, and ignorance. While I do not agree wholly with
those who look upon the genus as an abstract thing, over and
above types, I do protest strongly against the acceptance of a
rule that will relieve the namer from the necessity of knowing
anything about the things he names.
The fear of evil results is not a groundless one. Some years

ago an Italian writer, with an assurance as boundless as his

ignorance, brought forth a new "system" of dipterological classi-

fication, with hundreds of new names. Not the slightest attention

has ever been paid to his "system;" but, with this rule in force.

Solid Glycerine.

Can you inform me, through your magazine, by what chemi-
cal, or by what process, glycerine may be solidified, retaining its

transparency? Can any reader answer? C. C. Smith.
New York, Oct. 31.

BOOK-EEVIEWS.

Fourteenth Annual Report of the State Board of Health of the

State of Connecticut for the Year Ending November iiO,lS9\.

New Haven, 1893.

This report presents fresh evidence that the work undertaken
by the various State boards of health is steadily increasing both
in scope and in value. This encouraging condition of things has
been brought about largely by the adherence of several States to

the policy of employing competent expert service. The authori-

ties of these States consider that scientific problems can be suc-

cessfully attacked only by the most advanced scientific methods,
and have in consequence availed themselves of the aid of highly

trained chemists, biologists and engineers. A great impetus has
been given in this way to the best kind of sanitary work.
The Connecticut report contains, besides the usual reports from

local boards of health and the annual statistics of births and
deaths, several special features of more than ordinary importance
and interest. Dr. H. E. Smith presents a special report upon
"The Origin of Certain Cases of Typhoid Fever from Money
Island." Twenty-one cases of typhoid, one of which proved
fatal, were traced to the contaminated water used at a hotel on
Money Island. From . . . facts concerning the sources of the

water used, it appears that during the period August 11 to 14, at

which time all of those subsequently taken ill were at the inn

together, the drinking-water was obtained from the billiard-hall

cistern." Dr. Smith shows further that abundant opportunity

existed for the infection of this particular cistern water, and ad-

duces convincing evidence that the water was actually infected

by a case of " walking typhoid," and that the water thus infected

spread the disease.

Dr. L. S. DeForest, in his article upon " Tuberculosis as a Lo-
cal and Contagious Disease in New Haven " discusses the inter-

esting question of infected dwellings. Dr. DeForest found from
the data of 1876-1890 three principal districts of concentration of

tuberculosis in New Haven. From a detailed study of house
cases he arrived at the conclusion that houses sometimes became
true foci of infection. " We think that the accompanying maps
and tables go far to show that consumption is endemic in certain

parts of the city; that in these parts there are many houses in

which it is distinctly dangerous to live." The value of Dr. De-
Forest's interesting paper would be considerably enhanced by
the addition of exact references to the writings of Flick, Cornet,

and the other workers in this same field.

The report of the " Examination of Certain Connecticut Water
Supplies," by Drs. Samuel W. Williston, Herbert E. Smith, and
Thomas G. Lee, covers some two hundred pages and is illustrated

with a number of well-arranged charts showing the monthly va-

riations of the analyses. In some respects the report merely
confirms the previous work of the Massachusetts State Board of

Health, but in other respects it improves upon and extends the

latter. Fifteen different water supplies were selected for study,

and monthly examinations were made of most of these during a
period of twenty-three months.
The special report on the chemical examinations is by Dr.

Smith, who in his methods follows closely the chemists of the

Massachusetts staff. He, however, expresses his results in milli-

grams per litre rather than in parts per hundred thousand, and
makes a few other minor clerical changes. The limited resources

at his command did not permit him to take up carefully the in-

teresting and important question of " normal chlorine;" but his

chlorine determinations, so far as they go, support the work of
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Professor Drown. It is much to be desired that extended and
accurate determinations of normal chlorine should be made in

all parts of the country. The importance to the water-analyst of

such knowledge has been clearly demonstrated by Professor

Drown, and there seems no reason why boards of health should

fail to take advantage of so useful a key to the purity of a water.

Regarding the disagreeable odors and tastes which often arise

in waters Dr. Smith coincides with Professor Drown in conclud-

ing that these phenomena are rarely due to putrefactive change,

but are "the specific odors of certain organisms.''

The microscopical examinations were conducted under the

charge of Dr. Williston, who used in his work the method de-

vised by Professor Sedgwick, modifying it, however, in more or

less important details. Valuable facts are here presented con-

cerning the occurrence and relative abundance of the different

groups of small aquatic organisms. A very interesting descrip-

tion is given of the trouble caused in the Meriden reservoir by the

Volvox-like Uroglena. An epidemic of Uroglena has since

broken out in several Massachusetts water-supplies, and new light

upon the history of this obscure and troublesome organism may
soon be hoped for. "In conclusion, it may be interesting to ob-

serve that on the average about seven thousand plants and ani-

mals, aside from the bacteria, are swallowed with every glassful

of Connecticut reservoir water that is drank !

"

Dr. Lee reports'upon the microscopical examination for 1890-91

and also upon the bacteriological examination for the two years

covered by the report. The bacterial examination of the reser-

voir waters reveals some interesting facts. "The periods of

greatest number [of bacteria] were principally during the fall

months, while the smaller numbers were largely during the sum-
mer months." There is a decrease in the numbers in both Feb-

ruary and March, the months of melting snow. It is evident

that extended and systematic bacterial analyses of this character

are still greatly needed, and it is to be hoped not only that Con-
necticut will enlarge this branch of the work, but that the Massa-

chusetts authorities will find it possible to make an early begin-

ning in this same field.

The specific bacteria commonly found in Connecticut waters
were studied by Dr. Charles J. Foote, who describes in this report

sixteen forms. The species are not named, and the author says
" No attempt at identification has . . . been made, since the

data in most cases seemed insufficient to warrant it." This, we
think, is a fact to be regretted. The species " XXL," for exam-
ple, might perhaps have turned out to be Bacillus jantbinus if a
few more facts regarding it had been obtained. Attempts to
identify, however unsatisfactory in themselves, lead to the accu-
mulation of new data and result in more adequate descriptions.

The growth of the different species in gelatin is described with
more than usual discrimination, and with the use of several apt
comparisons.

A valuable study of the Connecticut River by Dr. Smith con-
cludes the report.

The Hygienic Treatment of Consumption. By M. L. Holbeook,
M.D. New York, M. L. Holbrook & Co.

By far the larger part of this book is devoted to the discussion

of the prevention and treatment of consumption in its earlier

stages. Under this head are given the author's views upon suit-

able exercises for persons of consumptive tendencies, upon cloth-

ing, climate, baths, and other familiar topics. These subjects

are in the main handled with common sense and with perhaps
more than the usual freshness of illustration.

The author calls attention to the dangerous weakening of the

constitution arising from an incessant course of " colds," and
gives some sensible practical suggestions for individual hygiene.

The connection of colds with indigestion is clearly recognized.
" Overloading the stomach with indigestible food is a frequent

cause of colds. It is far better to wait a little before eating if one
is very tired, or to eat slowly and moderately, so as to give the

stomach time to regain its power" (p. 44).

CALENDAR OF SOCIETIES.

Society of Natural History, Boston.

Nov. 2. — George L. Goodale, Certain

Aspects of the Vegetation of New Zealand.

Philosophical Society, Washington.

Oct 29—A. W. Harris. Agricultural Ex-
periment Station Exhibit by the Department
of Agriculture at the World's Fair; C. D.
Walcott, Notes on the Lower Paleozoic

Rocks Between the Susquehanna and Poto-

mac Rivers; T. Russell, Relation of Rain-
Fall to River Rise ; W. Harkness, Flexure of

Telescope Tubes.
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York, American Book Co. 16°. 160 p. 35 cts.

Baker & Co. Data Concerning Platinum, etc.
Newark, Baker & Co. 11 p.
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18 p.

Hurst, J. T. Tables and Memoranda for Engi-
neers. 11th ed. New York, Spon & Chamber-
Iain. 132 p. 50 cts.

James, Bushrod W. Alaskana. Philadelphia, Por-
ter & Coates. 12°. 386 p.

Lubbock, Sir John. The Beauties of Nature. New
York, Macmillan & Co. 18°. 443 p. $1.50.

Nadaillac, Marquis de. Manners and Monuments
of Prehistoric Peoples. Trans, by Nancy Bell.
New York, G. P. Putnam's Sons. 8°. 424 p.
ill. $3.

Peddie, Willlam. a Manual of Physics. New
York, G. P. Putnam's Sons. 12°. 518 p. 111.

$2.60.
Simpson, Charles T. Notes on the TTnionldaa of

Florida and the Southeastern States. Wash-
ington, Government. 8°. Paper. 31 p. lU.

True, Prederick W. Annotated Catalogue of
Mammals Collected by W. L. Abbott. Wash-
ington, Government. 8°. Paper. 35 p. 111.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.l

For Exchange—"The Birds of Kansas,"—Goss, for
Gray's Anatomy, or Medical Dictionary. Must be
in good condition. Address, J. H. SIMPSON, Bueh-
tel College. Akron, Ohio.

For Sale or Exchange.—The subscriber would
like to receive cash offers, or an offer in exchange
for the earlier volumes of Foggendorf's Annalen
and the later volumes of Silliman's Journal, upon
the following list: Chenn —Manuel de Conchylio-
logig. '^ vols. Nearly 5,000 figures, some hand-col-
ored. Paper. Paris, 18.'i9. Edwards.—Butterflies
of N. A. 2 vols. Plates hand-colored. Vol. I., half
calf Vol. II. in parts. Leyman, Agassiz, Hagen.

—

Ills. Cat. Mus. Comp. Zool. at Harvard. No. I.

Ophiuridae. No. II., Acalephae, No. III., Astacidae.
All bound in one volume. American Naturalist.
Vols. I.-VII. Cloth. Silliman's Am. Jour, of
Science and Arts. Third Series. Vols. I.-X. Cloth.
Binney.—Terrestrial Mollusks of N. A. Colored
plates. 4 vols. Stretch.—Zygaenidae and Bomby-
cidae of N. A. Colored plates. Also a considerable
library of monographs, reports, and scientific
books, and a large number of duplicates of fossils,
minerals and shells. E. A. STRONG, Ypsilanti,
Mich., Sept., 1892.

Exchange.— I have the finest shells of Anodonta
corpulenta, C'p'r, and Suborbiculata, Say, in the
world. Will exchange for fresh water, land, and
marine shells, in large or small quantities. Have
also for exchange 50 varieties of fresh water and
land shells from Spoon River, 111. Dr. W. S.
STRODE, Lewistown, 111.

Reading Matter Notices.

Ripans Tabules : best liver tonic.

Ripans Tabules cure jaundice.

Wants.

WANTED.—By well- qualified and experienced
science master and associate of the Royal

School of Mines, London, aged 26 (at present in
England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc., etc. Can provide excel-
lent references and credentials. Apply, J. G., 17
Sussex St., Rochdale, England.

METALLURGICAL CHEMIST will give instruc-
tion in the metallurgy and chemical analysis

of iron and steel. Complete or special courses ap-
plying to the manufacture of pig irons and steels, as
well as to their uses. Address " METALLURGIST,"
care Science.

A GRADUATE of the University of Pennsylvania .

and a practical mineralogist of twenty years'
experience desires to give his services and a cabi-
net of 25,i'00 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archaeological and ethno-
logical specimens and woods to any institution de-
siring a fine outfit for study. The owner will in-
crease the cabinet to 50,000 specimens in two years
and will act as curator. Correspondence solicited .

from any scientific institution. J. W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

WANTED.—A position as zoological artist in con-
t ectton with a scientific expedition, institution

or individual investigations. Experienced in micro-
scopic and all scientific work. References given if

desired. Address J. HENRY BLAKE, 7 Prentiss
Place, N. Cambridge, Mass.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
213J4 E. 7th Street. New York, care Levy.

The American Geologist for 1892.
Edited by Prof. S. Calvin. University of Iowa; Dr. B. W. Clatpole, Buchtel College; John Eterman,

Lafayette College; Dr. Fersifor Frazer, Penn. Hort. Soc; Prop. F. W. Cragin," Colorado College;
Prof. Rob't T. Hill, U. S. Irrigation Survey; Dr. Andrew C. Lawson. University of California; R. D.
Salisbury, University of Wisconsin; Joseph B. Tyrrell, Geol. Sur. oJ Canada; E, O. Ulrich. Minaesota
Geological Survey: Prop. I. C. White. University of West Virginia; Prof. N. H. Winchell, University
of Minnesota. Now in its IXth volume. $3.60 per year. Sample copies, 20 cents. Address

ITHE GEOLOGICAL PUBLISHING CO., MinneapoUs, Minn.
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We question if every one would regard rowing in quite as fav-

orable light as does our author. Paddling in a canoe, which is

in many respects a much superior exercise, is unmentioned.

Lawn-tennis, also, which is one of the best tools of recreative

hygiene, does not find a place in our author's discussion. Horse-

back riding gets its full due as an admirable form of combined
diversion and exercise. Throughout this portion of the book the

value of good digestion as an aid to good nutrition is justly in-

sisted upon; and exercise is conservatively regai-ded as simply a

means to the welfare of the whole organism and not as an end in

itself.

It seems to us that the author does not emphasize as much as is

desirable the means of prevention advocated by many professional

bacteriologists. The destruction of tuberculous sputum, if any
sort of concerted action can be obtained, will go far towards

diminishing the chances of infection. The herding together of

the consumptives at " health resorts," and the journeys thither in

cars infected by their tuberculous predecessors are raising many
serious problems. It will seem to many readers that this side of

our author's subject receives inadequate attention.

Physical Education in the Public Schools. By R. Anna Morris.

New York, American Boob Company.

This little manual, designed for the use of teachers in the pub-

lic schools, is well worth reading by all those who have anything

to do with the training of children. It contains a simple yet

complete course of instruction in school gymnastics, including a

brief description of the Delsartian principles of elocution and ex-

pression. The author has not confined herself to any one system

of calisthenics, but has selected and adapted the movements of

several well-known systems. The exercises have been arranged

to cover a period of time included by the kindergarten and suc-

ceeding grades through the high-school, and consist of a regular

progression of movements.
The principal idea is that of training and not straining the

body. Many of the exercises may be taken between the rows of
desks, or in the front of the school-room, without the aid of other
apparatus than wands, rings, dumb-bells, and cluba. Especial
attention is pair! to the discussion of the best methods for induc-
ing the correct breathing and carriage of the pupils. The high
importance of good ventilation of the school-room is also empha-
sized. There is included a chapter on temperance-teaching in ihe
public schools, which may give some useful hints.

Finally, a brief course of instruction in reading aloud is out-
lined, and the manual is completed vrith a few selections of
marches and other music adapted to the accompaniment of the
calisthenics. The book contains illustrations and explanatory
figures throughout.

AMONG THE PUBLISHERS.

Macmillan & Co. announce the issue of a collection of papers
by the late Sir Daniel Wilson, entitled '-The Lost Atlantis, and
Other Ethnographic Studies." It contains essays on Trade and
Commerce in the Stone Age, The Esthetic Faculty in Aboriginal
Races, Hybridity and Heredity, etc.

— In the same line as Miss Jordan's "College for Women,"
published in the last number of the Atlantic Monthly, there is in
the November number an article by Samuel W. Dike, LL.D.,
entitled " Sociology in the Higher Education of Women." The
author discusses the subject at length, and shows that now the
problem is to put the education that young women are get-
ting into its true relation to their future, and to do more to equip
the girl for what may be called the great profession of being a
woman in her social trinity of wife, mother, and member of
society. The many suggestions for the carrying-out of this prob-
lem make this paper a valuable one. Among other articles in
this number may be mentioned Theodore Bacon's " Some Breton
Folk-Songs" and a timely political article, "The Two Pro-
grammes of 1893."

Bffspepsia
Dr. T. H. Andrews, Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

"A wonderful remedy which gave me
most gratifying results in the worst

forms of dyspepsia."

It reaches various forms of

D3^spepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and
making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Rumford Chemical Works, Providence. R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

RACES AND PEOPLES.
By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."

—

The Christian Union.

"We strongly recommend Dr. Brmton''s 'Races
and Peoples' to both beginners and scholars. We
are not aware of any other recent work on the
science of which it treats in the English language."
—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductory manual of ethnol-
ogy-"— ^/^e Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America."'

—

Brighton (Eng.) Herald.

"This volume is most stimulating. It is written
with great clearness, so that anybody can under-
stand, and while In some ways, perforce, superficial,
grasps very well the complete field of humanity."—
The New York Times.

"Dr. Brinton invests his scientific illustrations and
measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples,*' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger.

"The work is indispensable to the student who re-
quires an intelligent guide to a course of ethno-
graphic reading."

—

Philadelphia Times.

Price, postpaid, $1.75.

THE AMERICAN RACE.
By DANIEL G. BRINTON, M.D.

" The book is one of unusual interest and value."

—

Liter Ocean.
" Dr. Daniel G. Brinton writes as the acknowledged

authority of the subject."—P/u7arfe(;j/i?'a P}-ess.

" The work will be of genuine value to all who
wish to know the substance of what has been found
out about the indigenous Americans."—iVafure.
"A masterly discussion, and an example of the

successful education of the powers of observation."
—Philadelphia Ledger.

Price, postpaid, $2.

K. D. C. HODGES, 874 Broadway, H. Y.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and
elegant, has gilt side-title, and al-

lows the opening of the pages per-

fectly flat. Any number can be
taken out or replaced without dis-

turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, Sczenceis always convenient

for reference.

N. D. C. HODGES, Publisher,

874 Broadway, New York.
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RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and
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dreds conTinced. Our illustrated pamphlet.
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GRIGGS' GERMAN PHILOSOPHICAL CLASSICS

For English Readers and Students.

Issued under the editorial supervision of

Prof. GEO. S. MORRIS, Ph.D.

Devoted to a critical exposition of the

masterpieces of German thought.

List of Volumes.

I.—Kant's Critique of Pure Reason. A Crit-
ical Exposition. By George S. Morris,
Ph.D. 16mo, cloth, $1.25.

II.—Schelling's Transcendental Idealism. A
Critical Exposition. By John Watson,
LL.D., Professor of Philosophy, Queen's
University. §1.25.

Ill,—Fichte's Science of Knowledge. A Crit-

ical Exposition. By C. C. Everett, D.D.,
Professor of Theology in Harvard Univer-
sity. §1.25.

IV.—Hegel's Esthetics. A Critical Exposi-
tion. By J. S. Kedney, S.T.D., Professor
in the Seabury Divinity School, Faribault,
Minn. §1-25.

V.—Kant's Ethics. A Critical Exposition.
By President Noah Porter. $1.25.

VI.— Hegel's Philosophy of the State and of

History. A Critical Exposition. By George
S. Morris, Ph.D. $1.25.

VII.—Leibniz's New Essays Concerning the
Human Understanding. A Critical Expo-
sition. By John Dewey, Ph.D., of the Uni-
versity of Michigan. $1.25.

VIII.—Hegel's Logic. A Book on the Genesis
of the Categories of the Mind. A Critical
Exposition. By William T. Harris, LL.D.,
U. S. Commissioner of Education. 16mo,
436 pages. $1.50.

What is Said of the Series.
" 'Griggs' Philosophical Series' is the most valu-

able philosophical publication for popular purposes
which has appeared in this country. It is not a mere
translation or republication of the great German
masters, but a critical exposition. "—C?lr^sf^u?^/»lfe^
ligencer, New York.
"The publication of these hand-books marks an

epoch in the history of philosophical studies in this
country, and should be encouraged."

—

Boston Ad-
vertiser.

*' These excellent books, as remarkable for ability
as for clearness, will do much to clear the way, and
make the mastery of the German systems a com-
paratively easy task."

—

New York Examiner.
"This philosophical series, which would do credit

to the press of Leipzig or Oxford, says much for the
progress of philosophical study in America."

—

Canadian Methodist Magazine^ Toronto.
"This Series of Philosophical Classics, edited by

Prof. George S. Morris, of Michigan, and published
in the enterprising city of Chicago, deserves to be
much better known than it has hitherto been to
students of German philosophy on this side of the
Atlantic. The exposition of the work taken in hand
is full and minute."

—

Mind, London, Eng.
" One of the most valuable literary enterprises of

the day. Each volume is a condensed presentation
made by an author who combines thorough philo-
sophical study with literary talent, and who has
made a specialty of the philosopher whose work is

interpreted. "—Bos*o«, Traveller.

"This series is one of those educational works in
which every friend of sound learning has an inter-
est."

—

Neic York Independent.

These books are boimd in uniform style, in

brown silk cloth. The eight voluines, put up
in a neat jiaper box, will be sent, express paid,

on receipt of $10, by the publishers.

S. C. GRIGGS & CO.,
262 aud 264 Wabash Ave., Chicago.
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To the Readers of SCIENCE:
During the past year it has been found possible to enlist the interest of

scientific workers in the success of Science to such an extent that more than nine

hundred have promised contributions during the coming twelve months. Not

only are contributions of merit coming in ever increasing numbers from American

scientific men and women, but we are now securing our first contributions, in any

quantity, from abroad.

We know that this development in the usefulness of Science is appreciated,

not only from the many kind letters received, which are alwa>s inspiring and

which we wish our friends would mark as at our disposal for publication, but

from a marked increase in the number of new subscribers.

Scie?ice owes its existence to the munificence of two gentlemen, whose names

we do not feel at liberty to publish, who contributed very nearly $100,000 toward

the support of the paper in its early years. There is no longer need of such

liberal subsidizing, but we do need cash subscriptions from all who feel at all in-

terested in a weekly journal of science in America.

There is no question that scientists are cosmopolites and that a journal is the

more useful to them the more it is international in its character. As the result of

our efforts to develop the use of Science abroad, we have recently published

articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England ; A. H.

Keane, London ; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac

Taylor, York ; G. D. Liveing, Cambridge, England ; the Marquis de Nardaillac,

Paris; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris
; J. Edmund

Clark, York ; and have in hand for early publication a number of papers from

prominent European scientific men.

To develop this international feature of the paper an enlargement to twice

its present size will be necessary, and an increase of the price to six dollars.

If we can secure a sufficient increase in the number of subscribers we can

promptly enlarge and improve Science still further, but cannot without, as in the

past the work, as will be seen, has been largely a labor of love. Within the

acquaintance of each of our readers there must be someone sufficiently interested

in the development of what we hope is a valuable means of scientific discussion

to subscribe six dollars, and we urge each and all our friends to do what they

can to help. If the number of new subscribers is as large as we hope, one half of

the enlarged Science would be printed and published in London to facilitate

promptness of publication.

Form of Subscription.

N. D. C. Hodges, 874 Broadway, New York :

Enclosed is check (money order, or whatever it may be) for six dollars, for

which enter me as a subscriber to Science for one year and thirty-seven weeks, it

being understood, however, that if the number of new subscribers received justi-

fies the enlargement of the paper to twice its present size, the price being raised

to six dollars per year, the term of my subscription shall be curtailed /r;? rata for

the unexpired term.

Nam'=

Address
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ARCHEOLOGY 1880-1893.

BY MRS, S. Y. STEVENSON, MUSEUM OF ARCHEOLOGY, UNIVERSITY OP

PENNSYLVANIA, PHILADELPHIA.

Egypt—Mr. W. M. Flinders-Petrie.

In the last few years practical archeology has made rapid

strides; and — thanks to the increasing number of well-qualified

scholars who to-day fill its ranks, as well as to the consequent pre-

cision of its improved methods— it not only may now be numbered
among the natural sciences, but a general knowledge of its results

has become a necessary part of the intellectual outfit of every

man who would lay a claim to keeping abreast of the times.

Scarcely a year passes without bringing some new and startling

discovery that sheds a vivid flash of light upon some hitherto

obscure corner of the remote past. Ancient Egypt, Mesopotamia.

Syria, the Mediterranean islands, Asia Minor, the palaeolithic and

neolithic human strata of pre-historic Europe— all of which, fifty

years ago, appeared to the student as isolated reefs, here and there

cropping up out of the dark surrounding abyss of time, apparently

unconnected with one another, and having but little if any bear-

ing upon our own civilization— are now assuming a new interest.

Each is gradually taking its proper place in the great scheme of

history ; and, in so doing, many of the human fossils, whose dis-

membered forms, viewed singly, seemed abnormal and fantastic,

are resuming their natural aspect. The so-called giants of the

past, examined in the light of modern criticism, are shrinking to

a normal size ; the mythical races have lost their fabulous char-

acter; the wild savage has given place in scientific literature to

the non-civilized man; the barbarian to the man of low culture;

and aU have become well-connected links in the long chain of

classified human development.

Civilization, in the earliest times as at the present day, has been

found to be a sliding scale; and we now know that, in the fourth

millennium B.C., as in the nineteenth century A.D., there might
be found upon the surface of the globe every grade of culture

from the highest, which found expression in the inscribed monu-
ments of Egypt and Chaldea, to that whose remains might be

sought among the shell heaps of the far-north.

The pre-Homeric Greeks and the other inhabitants of pre-historic

Europe and northern Africa are no longer ignored as little better

than savages. As they take their proper place in the history of

humanity. Egypt ceases to be spoken of as a " Miracle in Stone;

"

and— if it still stands pre-eminent among the nations of the

ancient world— for the modern scholar it now only represents

the crest of the irresistable onward wave that, at a given time,

carried human thought to the point where the advancing genius

of the Mediterranean races took it up and idealized it, before

receding in its turn and leaving its future progress to the peoples

of the north.

The recent researches of anthropologists, interpreting the facts

furnished by the pre-historic burials ot Europe, have everywhere
strengthened the view which connects its former inhabitants with

the populations of the historical period. Types that once seemed
widely different are found to be connected by intermediate ones

;

and a continuous line, reaching back through ages, has in many
instances been formed by the recovery of missing or of hitherto

misinterpreted evidence.

As the question now stands, those who would still cling to the

hypothesis of Indo-Germanic migrations pouring down into

Europe from the plateau of central Asia, must be prepared to face

an immense body of facts which they will find equally difficult

to get over or to disregard. The theory of the Asiatic " cradle of

the Aryans " was originally accepted upon the authority ot such

eminent philologists as Pott, Lassen, and others; and, despite the

early protests of a few scholars (see Dr. D. G. Brinton in Science,

June 34, 1892), its hypothetical nature was lost sight of and it

soon found its way as an undisputed fact into our hand-books and
primers. Even today— although the word "Aryan," divested

of its former meaning, has mainly become a term of philological

classification for those who are familiar with the subject,

and notwithstanding the arguments to which the use or

the misuse of the word has publicly given rise — this curious

myth of the nineteenth century still holds the position of an

orthodox belief, and is still taught as an article of faith in our

schools !

In the face of such facts, and as the results of archaeology have

a recognized and direct bearing upon many branches of scholar-

ship, it is of serious moment that these results should be published,

not only as speedily as possible, but in such a form as to make
them available to all.

At present this is rarely the case. As a rule, the labors of

archaeologists working in different fields are published either in

large works, the technical details of which are well calculated to

frighten all but specialists, or in some one of the many scientific

journals edited in all parts of the world. The number of these,

however, is inci-easing yearly ; and this fact considerably dimin-

ishes the chance of each to reach all those interested, again except-

ing the specialist, who of course makes it a point to see all that is

written in reference to his own line of research.

Owing to this, much that is of vital consequence to the intel-

lectual world at large is passed by or often remains long unno-

ticed by an important portion of the community.

It is therefore greatly to be desired that archseologists who wish

their labors to be of as much use as possible, should follow the

example given them by Mr. W. M. Flinders-Petrie. This inde-

fatigable scholar — with whom to drop the spade is but to take up

the pen— has found the time, in the midst of his more serious

scientific work, to publish a resume of his recent explorations, un-

der the title of "Ten Years' Digging in Egypt."

This little book will not only be useful to students, but must

prove delightful reading to all who are interested in the progress

of scientific discovery. Moreover, although condensed, as it

necessarily must be in order to carry out the intention of the

author, it is extremely suggestive, and opens to the mind possi-

bilities most stimulating to every thoughtful student of the past.

In ten chapters the explorer lays before his readers the well-

sifted residuum of new facts acquired to science through his ex-

cavations atGizeh. Tanis, Naukratis, Daphnse, Nebesheh. Haivara,

Illahun, Kahun, Gurob, and Medtim. dwelling only upon such
" finds" as distinctly bear upon the life, the history, the arts, and

industries of man in the valley of the Nile, at the various periods

represented by those sites.

It would be difficult to discriminate with regard to the relative

value of these discoveries, each of which has elucidated some

obscure point of science Much light has been throivn upon the

geology and the formation of the Nile valley as v^ell as upon the

climatic and topographical changes that have taken place since

pre-historic times.

Valuable information has also been gaine 1 with regard to the

tools and the devices employed by the Egvptians in the can-ying-

out of their artistic and architectural works, ind upon the techni-

cal details of their earlie-^t monuments.

The careful examination of the pyramid of Me'tflm— the tomb

of King Seneferu (third dvnasiy). has esiablished the evolution

of the pyramid from the mastaba; and the discovery of its tem-

ple has placed before us, intact, the oldest-dated edifice in the

world.
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Moreover, the close observation of the well-executed hieroglyphs

found upon the walls of the tombs of this ancient nekropolis has

given many useful hints as to early Egyptian customs. For in-

stance, the fact that the numerals turn out to be formed of lengths

of rope, has suggested to Mr. Petrie the possibility of an original

reckoning by means of ropes — a custom found in other parts of

the world.

At this remote period stone and copper tools were used ; only

one bronze implement having been found in the course of the ex-

cavations. This exceptional piece Mr. Petrie regards as a trade

importation ; if, indeed, as is more likely, its presence is not to be

accounted for by displacement from a higher level—it would be

difficult to imagine whence true bronze could be imported in the

fourth millennium B. C.

Under the reign of Seneferu, the Libyan already appears as the

civilized ally of Egypt; as is testified by the familiar hieroglyph

of the Libyan soldier armed with his bow and arrow.

Traces of two distinct races — represented by distinct funeral

customs — were also found among the graves near this pyramid.

From these were obtained fifteen skeletons, five of which present

cases of mutilation or deformity. The series is now at the College

of Surgeons, where it will be studied and reported upon.

The other chapters of Mr. Petrie's book, in which he treats of

his excavations in the Delta and in the Fayum, are no less inter-

estiug. They furnish the reader with the principal data upon

which the learned explorer bases his conclusions as to the relation

of Egypt to the rest of the ancient world ; and they naturally lead

up to the eleventh chapter, in which these conclusions are ex-

pressed and vigorously set forth.

Jt was already fully established, by inscriptions found upon the

Egyptian monuments, that the Mediterranean races were in con-

tact with Egypt under the New Empire. Mr. Petrie has not only

added to the evidence: he has recovered traces of foreign colonists

rer-iding in the Nile VaUey, and has brought forward proof that

close intercourse existed at least as early as the fifteenth century

B.C., with a strong presumption in favor of the view that such

intercourse must be carried back to a much earlier period.

From the facts which have come to light in Egypt and else-

where, he argues that the civilization of the Bronze Age arose in

Europe; that the use of bronze was introduced into Egypt by

northern, not eastern, contact ; and that it is from the mines of

Hungary, Saxony, and Bohemia that the tool-makers of Pharaoh-

nic times derived the tin which they used as alloy in their in-

dustry.

According to Mr. Petrie, Europe evolved its own culture as in-

dependently as Egypt itself, and in its relations with other civili-

zations it gave the East as much as it received. It is indeed to

Europe that we must look for the origin of the bronze age ; and

there is little doubt that, if the place occupied by the primitive

culture of Europe has so long been overlooked and ignored, it is

principally because it did not evolve a graphic system, and there-

fore remains silent when the monuments left by the Oriental

civilizations are bursting into words. Yet, "if silent, it is not

dumb." The Mykense culture has left traces that lead us back at

least to the sixteenth century B.C. (its decadence had already

begun by 1100 B.C.). It was not confined to Greece; it was far-

reaching, and represents the highest outcome of the bronze age.

Its influence was felt from the Mediterranean to the Baltic, and

it came into contact with Asia as well as with Africa.

"This bronze age," says Mr. Petrie, "is the source of the ob-

jects we now use. Thence these types were carried into Egypt a

couple of centuries later by the Greeks. When we descend fur-

ther, we see this independent culture of Europe prominent. The

Saxons and the Northmen did not borrow their weapons, their

laws, or their thoughts from Greece or Italy. The Celts swamped

the south of Europe at their pleasure ; and against the fullest de-

velopment of Greek military science they were yet able to pene-

trate far south and plunder Delphi. They were powerful enough

to raid Italy right across the Etrurian territory. When we look

further east, we see the Dacians with weapons and ornaments

and dresses which belong to their own civilization, and were not

borrowed from Greece. In short, Greece and Italy did not civilize

Europe, they only headed the civilization for a brief period."

Such are the conclusions reached by Mr. Petrie after ten years

of patient investigation and of a most serious study of the Egyp-

tian written and unwritten record. In matters of detail Mr.

Petrie's interpretation of certain facts may be open to discussion

;

some time will probably elapse before the exact dates suggested

by him for some of his " finds" are definitely adjusted to the en-

tire satisfaction of experts in special branches of culture ; but, in

their bearing upon the history of civilization, his views may
broadly be said to fit in with the general results of archseologists

elsewhere.

Before the time of Dr. Schliemann's explorations, the Mykenae

culture had yielded so little, and its extent and influence were so

ill understood, that the strong individuality displayed in its art

was, if not unnoticed, at least unappreciated. With a better un-

derstanding of its remains, this art, wherever met with, reveals

an originality of methods and of technic which cannot be denied,

and its archaism has become evident.

It not only produced tombs, the grandeur of which outshone

the dwellings of the living; and massive stone palaces, the walls

of which were decorated with painted frescoes, — the work of a

school whose artists borrowed neither their subjects nor their

mode of treatment from others, — but metallurgy had reached a

high degree of development ; bronze, silver, and gold were wrought

with the greatest skill; the engraver displayed a true artistic

sense in the cutting of gems; and the manufacture of fine painted

vases did credit to the originality of the Mediterranean potters.

Altogether we are here in the presence of men who, in the course

of their evolution, may have received suggestions from the out-

side world, but who never were servile imitators; and who, in

their relations with other civilizations, "gave as much as they

received."

Cyprus.— Dr. Max Ohnefalsch-Richter.

In Cyprus, the well-known explorer. Dr. Ohnefalsch-Richter,

has detected — below other ancient human deposits found upon

the island — the presence of a Phrygo-Thrakian civilization which

belongs to the copper-bronze age.

Thi^ he regards as having certainly preceded all contact with

Mesopotamia, Egypt, or Phoenicia; and as presenting many
affinities with the kindred culture of which the late Dr. Schlie-

mann found the traces in the lower strata reached in his exca-

vations at Hissarlik— the site of ancient Troy. Dr. Richter's

view is accepted by other authorities, notably by Dr. Diimmler,

who goes even further, and regards both cultures as identical.

It is only later, under Sargon I. of Akkad, and Naram-Sin, his

successor, that Mesopotamian influence can be detected upon the

archaeological record of Cyprus; and it is later still that direct

contact with Egypt and with the Hittite Empire makes itself

felt.

According to the facts brought to light by Dr. Richter, Greek

influence antedates the oldest traces of Phoenician intercourse

with the island; and the Greco-Cyprian syllabic character occurs

in process of formation in the copper-bronze stratum, i.e., an

earlier date than the first evidences of the use of the Phoenician

character, which are contemporaneous with the introduction of

iron. This seems to coincide with the downfall of the Hittite

Empire, about 1300 B.C.

Dr. Richter concludes from these and other facts that the primi-

tive civilization of Cyprus was evolved independently of the East,

and that it must be regarded as running in parallel lines with

those of Egypt and of Mesopotamia. This culture may be traced

through Asia Minor, the Greek Archipelago, Greece, and Europe

at least as far as Konigsberg. Its oldest vestiges in Cyprus

he dates as far back as the third or fourth millenium B.C. Be-

yond, there are evidences of a preceding stone age. Of these earliest

remains Dr. Richter makes two divisions. The oldest stratum

produces no statuary, no inscriptions; but it contains hand-made

pottery, and copper or weak bronze tools of small dimensions, in

the smelting of which a weak alloy of zinc was used. In the

second, or later, stratum of this archaic period, lance-heads ap-

pear, and with these are found vases of the Mykense type.

According to the facts which he has collected, the Greek in-

fluence felt here is that of the Peloponnesian tribss, the Arcadians,
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Achseans, and the Laconians, whom he recognizes among the

nations mentioned in the Egyptian texts (Akuaivasa, Sakalusa,

etc.). It is to these, it would seem, that was due the invention of

the sword, which first appears in Cyprus in the form of a much
enlarged Cyprian dagger, and is found associated with Mykenae

pottery. It is also at this time that defensive metal armor occurs.

Many of the statues of gods, priests, and others exhumed by Dr.

Riohter are represented wearing the round helmet with a ball-crest,

which is depicted upon the Egyptian monuments as especially be-

longing to the Mediterranean peoples ; and their general aspect also

agrees with that attributed to these races by the Egyptian artists.

It will be remembered that these round helmets are mentioned,

along with coats of mail, in Homer; and that, in the great epic,

Agamemnon is represented as having obtained his equipment

from Cyprus. The Cyprians continued famous as metallurgists,

and, even after iron was introduced, their swords remained cele-

brated—^at least we may judge so from the fact that Alexander

the Great is stated to have carried a Cyprian sword.

Dr. Richter is now engaged upon the publication of a large

illustrated work which will give a full account of his discoveries,

with his interpretation of the facts that he has had the good for-

tune to bring to light in the twelve years of his Cyprian explora-

tions. It is sincerely to be desired that he may be induced to fol-

low Mr. Petrie's example; and that, along with the exhaustive

volume more particularly intended for specialists, he will also

publish a risume embodying his principal results.

CLIFF- AND CAVE-DWELLERS OF CENTRAL ARIZONA.

BY J. W. TOURNEY, TUCSON, AKIZONA.

There is no part of the United States that is of more interest to

the archaeologist than our great south-west. This region, which
includes all of Arizona, has but little rain, and during the long

summer lies scorching under an almost tropical sun. It is true

that in the mountains of the Territory the heat is greatly lessened,

but from our geographical position we are subject to prolonged

droughts for weeks and months at a time.

It is a question whether our present meteorological conditions

are the same as when the cave- and cliflf-dwellers cultivated fields

upon our now barren mesas. Tbroughout this vast territory are

hundreds of ruined casas and vacant caves, whose silent walls

and rough-hewn stones are the only history we have of this early

people. Whither they have gone and who they were is shrouded
in the grave ; neither the fierce Apache nor the more gentle tribes

of the south know who were the architects of these interesting

and wonderful structures. The Zuni and Moqui have been ques-

tioned, but without result. They all shake their heads. Even
the oldest of the Indians, with traditions extending back many
generations, know nothing of the builders of these old stone and
adobe walls which have withstood the elements for so many years.

At some future time these silent walls may speak out through

the mind of man and give to the world glimpses into the history

of a people who are now lost in antiquity. Peculiar marks on
rocks and pottery all mean something, and the world is waiting

for someone to unlock these closets and let a ray of light upon
their mysterious symbols.

In the valley of the Verde River, not far from the now aban-

doned fort, and on the surrounding cliffs and hills are many old

ruins. Many of these are as interesting and as little-known as

any to be found in the south-west. Far from railroad and in a

wild and rugged region, it is not strange that they have been

studied so little. The banks of the river and many of its tribu-

taries are lined with ruins. The prominent cliffs are crowned with

walls of great flat stones, many of them as erected ages ago.

The clear water of Beaver Creek reaches the Verde a few rods

above the old fort. A ride of several miles along this creek brings

one to high cliffs extending a hundred or more feet above the

waters of the creek. In the perpendicular walls of one of these

cliffs is a well-preserved ruin known as Montezuma's castle. It

is midway between the rim of the cliff and the bed of the stream,

and is neither house nor cave, but a combination of the two.

Not accessible from the summit of the cliff, it can only be reached

from below, and even here not without the use of a ladder, which,

if short, must be pulled up from one ledge to another in making
the ascent. The entire front is of artificial walls built of large,

flat pieces of limestone, with openings here and there for doors

and windows. The rooms are small, only about five feet to ceil-

ing. Generally a small opening two or three feet in diameter

joins one room with another, and a similar orifice in tbejceiling

B,

Diagram showing vertical section of cave at right-angles to cUfE. The lino
AB represents face of cliff ; C, a small cave at rear ; E, main cave ; F, rock.

bench ; (?, entrance ; H, rock of cUff.

gives access to the room above. The ceilings are so low that

steps are not necessary to pass from the first floor consecutively

through the several stories of the structure. The openings in the

ceilings never fall directly under each other. If the orifice is in

the north-west corner in the first ceiling, it will be in the south-

east comer in the next ceiling above, and so alternating back and
forth to the top. This of course eliminates the possibility of fall-

ing more than five or six feet, or the height of one story. The

f 1.',//'/, /,/>/ './
'/' 7,/>/

/' 1/ ' , I,

,

Diagram showing vertical section through large horizontal flssnre \ AB, Hne
representing face of cliff ; C, enclosed room ; £>, wall of masonry.

Type of pre-hlatorio dwelling along the Grand Canon of the Colorado River.

floors are mostly of flat stones supported on timber cut from the

surrounding mountains.

Many of the timbers are perfectly sound, while others, where

the rains have beaten against them, have decayed away and the

floors fallen in. A few of the rooms facing the creek have cross-

walls built of limestone, without mortar or cement of any kind.

They all show considerable skill in their construction. The rooms

at the rear are dark, dungeon-like caves hollowed from the solid
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rock, and are now the abode of thousands of bats, which fly about

in great numbers when disturbed by the sight-seeker.

A few miles above Montezuma's castle, on the opposite bank of

the creek, a conspicuous cone-like mountain rises a few hundred

feet above the surrounding country. On making the ascent, the

summit was found to be a narrow rira enclosing a crater some

three hundred feet in diameter and with nearly perpendicular

walls. Standing on the rim, one can look down a hundred feet

upon the dark-blue water of a small lake in the bosom of the

mountain. The lake, a hundred yards in diameter and of un-

known depth, is known as Montezuma's well. In the steep sides

of the crater are a number of caves, which at one time were the

abode of man. A few are natural, but the greater number are

the result of human effort.

The rim is crowned with the fallen walls of an ancient ruin more

than a hundred feet long. Far down the mountain-side, below

the level of the water in the crater, the outlet of the well flows

from between an opening in the rocks. This stream is large and

constant, and at present is used to irrigate a ranch in the valley

below. Ages ago the builders of caves and castles utilized this

same stream to irrigate portions of the neighboring rich valley.

A short distance down the valley a stone and cement ditch of

pre-historic make can be easily traced for many rods. Ranchmen
in building ditches frequently follow the courses of ancient ones.

In July, last year, in constructing an irrigating ditch near old

Diagram showing floor-plan of cave. The line AB represents face of clifi ,'

C, lateral caves ; E, main cave ; F, rock bench surrounding main cave ; C?, en"
trance ; 2>, small cavity hollowed In rock near entrance ; ff, rock of cliff.

Fort Verde, on the west side of the river, the workmen found

evidences of an ancient ditch buried some twelve feet below the

surface. Many of the old ditches have been found upon mesas

where under present conditions it would be impossible to get

water to fill them. Frequently they lead from what are now dry

washes which only carry water a few days at a time and then only

after heavy rains. This seems to indicate that there was a time

when the now dry washes carried vpater much more constantly

than at present.

More numerous than the casa and cliff ruins are the many caves

excavated from the sand and limestone cliffs along the east bank
of Verde River for some miles below the old fort. At a distance

the openings into the caves look like black spots on the white

cliffs. They are arranged in long rows, tier above tier, and are

nearly alike in structure. All are more or less inaccessible from
the valley below. The entrance is an irregular arched opening

about four feet high and from half to two-thirds as wide. The
cave proper is about twelve feet in diameter and from four to six

feet to ceiling. The room is more or less circular in outline. A
rock bench from twelve to eighteen inches high occupies the cave

on all sides except at the entrance. This bench is about three feet

wide, and gently slopes toward the centre of the room. Charred

embers, meates, grinders, broken pottery, and fragments of reed

mats were scattered about or were under the heaps of debris

which covered the floor. Opening into the main cave at either

side and also frequently at the rear were smaller ones, which
were three to five feet in diameter and about the same to ceiling.

In nearly all the caves visited the floors of the smaller ones were

from one and one-half to two and one-half feet below the floor of

the main room.

It is probable that the small caves were used for the storage of

grains and other material. No light finds its way into the small

lateral and rear caves but the little that comes in through the

small openings leading to the central room. In two or three in-

stances I found two large caves joined by a small passage-way
uniting the lateral caves. Occasionally, hollowed from the wall,

at one or both sides of the main entrance, some two feet above
the floor, were small pocket-like cavities about twelve inches in

diameter and nearly spherical in outline. The openings to them
were four or five inches across, so large that one could easily reach

with the hand any object that might be placed therein. Not only

the floors of the caves, but in many instances the entire face of

the cliffs, were covered with broken pottery, some of it of much
better quality than that made by the Indians of Arizona to-day.

So far as I have had opportunity of examining, the caves of this

region are much different from those in the cliffs along the

Colorado River and elsewhere in the territory. Here it is evident

they have been hollowed out by human effort. In other localities

natural caves and large horizontal fissures in the cliffs were the

homes of this early people.

PALEOLITHIC MAN IN NORTH AMERICA.

BY DR. C. C. ABBOTT.

The ghost of pateolithic man has arisen to plague the geologists

at Washington ; and those that look upon them as little gods are

all shouting "Me, too." As the cause of all this mischief, it is

fitting that I should speak in my own defence. The scientific men
of Washington claim a monopoly of knowledge and so occupy a

peculiar position, self-assumed, of course. That which is offered

the world independently of them, must be stamped by their ap-

proval or condemned, and it is never the former. This condition

of affairs really handicaps them at the outset, and not one can

enter the field unbiassed. Indeed, they go out instructed to bring

in such and such results, and none other. This is pre-eminently

so in the question of the antiquity of man in North America. The
recent appearance of Wright's book, " Man and the Glacial Period,"

has set their pens and tongues vs-agging, but palaeolithic man is

not to be downeiJ even by such an array of notables marshalled to

defeat him. Salisbury's cunning argumentation, McGee's shaggy

front, Holmes's imperious "begone!" and Brinton's persuasive

smile do not make him afraid. He returned to earth in his own
good time and came to stay I

Of the alleged evidences brought forward by others I have

nothing to say, but something to record concerning my own in-

vestigations, that may have a bearing on the question. We must

admit that, at some given day in the past, man appeared on this

continent; but just when, no one has ventured to assert. Cer-

tainly in no one communication to scientific or popular literature

ha^e I done more than claim the discovery of evidence of his

comparatively primitive condition when he did arrive ; and now
after twenty years of careful, unremitted study of the valley of

the Delaware River, I see no reason to change my opinion, but a

great deal to substantiate it.

Were the evidences of man's occupancy of this region one asso-

ciated and confused mass, an attempt made to dissociate its com-

ponents into rude and more elaborate forms and to say of the

former, this is old, and of the latter, not so ancient, then the sci-

entific world might well be up in arms and cry down the apparent

absurdity— but this is not the case.

Of course, if we claim, as, for instance, Mr. Holmes practically

does, in spite of denial, that every so-called palaeolithic imple-

ment is a " reject," whether the man who threw it aside lived in

Europe or America, the whole subject falls to the ground ; but

accepting palEeolithic man as a one-time featirre of other conti-

nents, and believing no geological reasons have been brought

forward why he might not have lived in North America also, it is

justifiable to consider the archaeological significance of such ob-

jects as the late Wyman said were not distinguishable from Euro-

pean forms, except by the material of which they were made.
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Now, as a matter of fact, a considerable number of just such

forms have been found in the gravel deposits at Trenton, N.J.

,

and at a significant depth ; but, says the geologist, what of the

age of this deposit? The whole question hinges on this. Pro-

fessor Salisbury asserts that since the deposit was originally laid

down, it has been reasserted. Grant this, and what then? If the

reassortment took place in "Indian" times, how does it happen
that only this one form and simple Hakes are found entombed?
Holmes here steps in and says '• easy enough," the Indian went
to the river-shore, chipped pebbles, and retired to the back coun-

try, leaving his " rejects." But are we to suppose the Indian

never went to the water's edge for any other purpose ? Did he

not take his finished implements to the river to fish and hunt?

Did he not cross the river by a raft, canoe, or by swimming? Did
he necessarily always live back from the stream ? Common sense

points out that he must have had the whole range of his goods

and chattels continually at and on the water, and are we to sup-

pose that never a knife, arrow-point, bead, or pot was lost? It is

too absurd to consider; and this reassortment of the gravel-beds

must have buried a great deal more than "rejects.'' Again, it

has been asserted that the assumed pateolithic implements are

only in '• talus." Carvill Lewis, according to Brinton, says what
I held to be undisturbed layers, were really an "ancient talus."

Possibly, but how ancient? In at least a dozen instances this as-

serted "old talus" was caused by floods having a transporting

power equal to piling up layers alternately of sand and gravel,

and then, as if to anticipate the present tempest in a tea-pot,

placed a bowlder, weighing tons, over it all, for fear that the poor

palsBolith might run away. Now, when grooved axes and polished

celts are found under like conditions, I am willing to leave the

field as fast as my short legs will permit, and not before.

Professor Salisbury has asserted that there is need of expert

testimony to determine the precise age of the implement bearing

gravels, and Dr. Brinton insists that no opinion as to the geological

age of a gravel can be received from any but an expert geologist.

Grant it; but the trouble is these "expert geologists" are rarce

aves that were never yet known to agree among themselves, and
it becomes a mere matter of personal opinion after all. I lay

claim to a smattering of gravel-ology. I have lived on pebbles

so long that I have become flinty-hearted so far as criticism is

concerned, and when I find gravel stratified and unstratifled, I

know and assert the difl'erence; aad when a pateolithic imple-

ment is found in gravel beneath layers of sand and pebbles, be-

neath huge bowlders (not merely at a lower horizon, but directly

beneath them), I do not, and no reasonable person should want
another to tell him that the two were laid down together, or the

big bowlder was dropped upon the implement, which anticipated

its coming. Up pops some "authority" and declaims the possi-

bility that the ground was washed from beneath the big stone and
the implement slipped in. Well, we can go on supposing till the

crack o'doom, but as to proof, that is another matter. These
geological jugglers will prove yet that the Indians bought the

Delaware Valley from William Penn.
Certainly too much value is put on this matter of expert testi-

mony. Then, again, in spite of all that has been written and
said, the assertion is made that palaeolithic implements are found
only at the present river-shore. Of course we find them there

now, because the gravel is exposed, but not there alone. A full

mile back from the river they have been found in dijging cellars,

sinking wells, and in the cut of the Pennsylvania Railroad, east of

Trenton, N.J. All this area may have been " reasserted." but in

such delicate fashion that the strata are not broken, and it sug-

gests that the manner of it was like turning over a book from one
cover to the other.

Again, it has been objected that no animal remains have been
found; but Cook found a mastodon, and I have, more significant

yet, a valve of a Unio; and what of human remains, long since

reported? There are, too, at the Peabody Museum, three human
crania, two of which were taken from the gravel and one found

in the bed of a creek, and these three, identical in character, stand

alone in a collection of nearly three thousand Indian crania.

It is the weak point of Wright's book that he did not prepare

the archcBological portion at the Peabody Museum, with my col-

lection under his eyes. It he had, the critics would hot have
had a leg to stand upon.

The implements, too, speak for themselves. If "rejects" as

Holmes dogmatically asserts, why is it that they were carried to

the high ground, and are found to-dav, solitary and alone, silent

witnesses of that long ago, when it was the principal weapon of

the early man who used them? And if " rejects," made at the

water's edge, where are the chips resulting from their fashion-

ing? They are not scattered broadside over the river-shore as

are the implements; but we do find in spots where "rejects"
were made in numbers, and know the fact because of the accu-

mulated chips. It is easy to conceive a theory and bend the facts

to it; very, very easy; but the trick is found out, sooner or later.

" But they show no sign of use" pipes some impatient kicker.

Prove it; and does the spear or arrow point show signs of use?
Of over a thousand chipped jasper scrapers in the Abbott collec-

tion at the Peabody Museum, not a half-dozen show sign of use,

and the same may be said of drills.

These rude implements are made of argillite, and the use of

this material was continued down to the time of European con-
tact, being less and less used after the discovery of jasper. The
magnificent results of Mr. Ernst Volk's explorations, under the

direction of Putnam, in the valley of the Delaware, clearly prove

this, and so substantiate what I have claimed for all these years;

and is it notsigniticant that some of the most finished specimens
of palaeolithic implements have been found in situ 1 By what
authority do the critics say they are too rude to be effective ? Is

any person living so in touch with primitive man to-day as to

assert what he could and could not have used ? It is well to bear

in mind that many an undoubted Indian implement, just as rude,

was used by these later people. Look at the rude spades and
slightly chipped but girdled pebbles that were used as club-heads.

Of course in the days of paleeolithic implement-making there

would be " rejects," and the critic must not attempt to prove too

much, because such are found, even in undisturbed gravel. Many
a pebble, too, has been chipped until suggestive of an implement,

by the detaching of fiakes to be used as knives, as Mercer pointed

out at the Rochester meeting of the A. A. A. S., and a splinter of

stone was not too elaborate an implement for supposed palaeolithic

man to have used.

And now, in conclusion, let us remember that the native

American — the Indian— is a type distinct from all other peo-

ples ; let us not forget; that their languages are all a purely home
product, and that these facts show undeniably a necessarily long

occupancy of this continent, shut out for centuries from all the

world. If he. as a fully equipped Indian, came from another re-

gion beyond the seas, his similarity to the people of that region

could be traced. As it is, he came, so far as our knowledge now
extends, when man over the whole world was not racially devel-

oped as now, an I so, when in a comparatively primitive condi-

tion; such a condition as is suggested by the simplest of imple-

ments, whether for the chase or domestic uses. Here, in North

America, this early man became a potter, invented the bow, and

gradually reached that status of culture, differing in degree in

different parts of the country, in which he was found by Euro-

pean explorers.

As a student of archaeology. I submit that this occupancy of

the continent commenced when there was a changing condition

of the river valleys in progress; but whether that change was

subsequent to the glacial epoch or during it, deponent saith not.

That it was during a time when rook-transporting floots were

common. I do claim. That it was wben ruder than ordinary

Inuian implements were tlie common tools of the people. I do

claim, for how else could only such I'ude forms be associated as

they have been shown to be with gravels that show no evidence

of disturbance except such as forces not now in operation, ef-

fected ? It is true, palaeolithic and Indian objects are now asso-

ciated, but they are also separate and apart. What I contend

for is the sequence of events of the original use of a rude weapon

or tool, the one implement of that day that was manufactured,

and. as time rolled on, the production of more elaborate forms.

and all that pertains, the world over, to the accepted neolithic

stage of human advancement.
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THE SPELLING AND PRONUNCIATION OF CHEMICAL
TERMS.

BY THOMAS H. ITORTON, PROFESSOR OF CHEMISTRY, UNTVERSITT OF

CINCINNATI.

The necessity of establishing standards with reference to the

nomenclatures of the different provinces of science has been felt

for several years past, with more or less force, according to the

branch concerned. In geography our own government has taken

a most desirable initiative by issuing authorized lists of geographi-

cal names, the spellings of which have been the result of careful

study and adherence to a few fixed general rules. Much has been

done of late towards the establishment of a uniform nomenclature
in geology, while the botanists assembled in an international con-

gress this fall to grapple with their phase of the problem. In

medicine the necessity of standards for uniformity in pronuncia-

tion is felt most keenly, but no decisive steps have been taken.

It is by no means uncommon for students in a medical or phar-

maceutical college to hear widely divergent pronunciations on the

part of the corps of instructors.

The existence of these diversities, not only in medicine but also

throughout the whole range of the sciences, is due chiefly to two
causes. The first is the radical change which has taken place in

the pronunciation of the classical tongues during the past quarter

of a century, and which has naturally exerted a powerful in-

fluence on the pronunciation of naturalized Greek and Latin

terms as well as of most derivatives from these languages. The
second cause is to be found in the effects of Continental— i.e.,

French and German— usage on the constantly-growing contingent

of American scientific and professional men who have studied in

European universities. Involuntarily they often retain the Con-
tinental pronunciation of the vowels— especially i,-in a less de-

gree a and e, and still less o and u— in the use of words of iden-

tical or similar spelling. When this happens in the case of

instructors, their usage is of course widely imitated.

Among our chemists, the need of adopting standards has been
felt chiefly in the following directions.

1. The rapid extension of organic chemistry has led to the dis-

covery of a notable array of new classes of compounds, whose
existence was totally unforeseen and for whose naming, naturally,

no provision was made, when about thirty years ago our other-

wise admirable system of nomenclature was introduced by Hof-
mann and his contemporaries. This problem is, of course, one
essentially international in its nature, and is now fortunately in a

fair way to be solved. At the Chemical Congress, held in con-

nection with the Pans exposition of 1889, an able committee was
appointed to carefully formulate the questions needing decision,

and make suggestions as to their treatment. As the complement
of their work a congress of representative chemists was held

during the past summer at Geneva, that favorite meeting-place of

international conferences, and the great majority of the questions

were settled in a series of sixty-two rules adopted with practical

unanimity. Time limitations prevented the completion of the

work, which is postponed to an adjourned session. It is im-
possible here to go into detail upon the important results of this

congress. Suffice it to say that it has, with reasonable simplicity

and deference to existent usage, provided a nomenclature which
will meet the needs of chemists for probably 20 or 30 years. The
chemist's language is not unlike that of the Turk, in which
growth and change occur so rapidly that each new generation re-

quires a totally revised and modernized edition of standard works
in order to render them fairly intelligible to the reading public.

2. A settlement of the claims of priority in the case of the
names of two elements, Columbium (or Niobium) and Glucinum
(or Beryllium), seemed eminently desirable.

3. Equally important seemed to be the adhesion to several de-

cisions on minor questions in terminology, such as that of the
alcohols, the use of -ie, etc., already adopted by the London Chem-
ical Society.

4. A subject of prime importance was the adoption of some
fixed spelling and pronunciation for certain terminations, notably

-171 and -ine, -id and -ide, which would effectually banish the

present lack of uniformity and adherence to the ordinary laws
governing word-building and pronunciation in our language.

5. It seemed also proper to ascertain how far the chemist can
go in adopting the simpler forms of spelling advocated by the
Philological Societies of Great Britain and America, availing him-
self of the resultant economy and keeping in touch with the evi-

dent steady progress of phonetic reform in the English language.

For the purpose of obtaining a consensus of opinion and ultimate
decision on the part of American chemists with reference to the
four latter topics, the Chemical Section of the American Associa-

tion for the Advancement of Science appointed in 1887 a special

committee, which later, on account of the importance of the

subject, was made one of the standing committees of the Associa-

tion. Since that time the members of the committee have been
in active correspondence with the entire body of American chem-
ists and leading philologists, by means of annual circulars and
individual communications, while at the successive meetings of

the association the subject has been a regular topic for discus-

sion. The final report, embodying the results of these few years of
work, and approved unanimously by the Chemical Section of the

Association, has recently appeared in print and been widely dis-

seminated.

The importance of obtaining uniform usage in the application

of these rules has been so fully recognized that the Bureau of

Education at Washington is issuing an edition in the form of a
small wall-chart, to be distributed to high-schools and colleges,

which can thus keep the authority constantly in view in lecture-

room and laboratory.

It might be added that the chemical nomenclature of one of the
largest dictionaries in our language, now in course of preparation,

is based upon this simple code, which has likewise been adopted
by the influential Journal of Analytical and Applied Chemistry^
and also used by Dr. T. Sterry Hunt in his latest work upon
" Systematic Mineralogy," and in Professor R. A. Witthaus's re-

cent " Manual of Chemistry." Since the appearance in print of
this synopsis of rules, the writer and other members of the com-
mittee have received frequent inquiries with regard to the exact

reasons underlying one or another of the individual changes
recommended. These inquiries have pome from those who have
lacked the opportunity to keep au courant with the progress of

the discussion ami the final decisions. ' It may, therefore, meet a

1 This lack of general information on the subject and familiarity with th&
careful, cautious and conservative spirit in which all suggestions of change
have been made, is well illustrated in a recent communication to this journal
(p. 247). In this the writer, having encountered sulfate demands why phenol-
phtalein does not al&o undergo change, and then seeks to '• picture our labor-
ing scientists, with the new-system dictionary before them, ever fearful of
beginning one word with an F after the new, and the next with a Ph after
the old system." He is evidently unconscious of the one fact that the sim-
plified spelling of sulfur and its derivatives, while bringing us into touch with
the elementary principles of phonetic reform in our own language has much
broader claims on us because it so manifestly aids all users of dictionaries
and indexes in English, French, German and Italian. He likewise overlooks
the fact that for the same reason the Ph of phosphorus remains intact be-
cause Italian is thus far the only language in which the digraph has been
superseded by the simple F, and because the change in the initial letter of a
word would lead to difficulties in the matter of reference, undesirable at
present.
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direct need on the part of many, especially non-chemi8ts, to have

a brief summary of the reasons for the rules which have evoked

the most inquiry placed in a journal reaching all classes of those

interested in the progress of science.

The moat important decisions may be classified under the fol-

lowing heads :
—

1. Elenmits.— CE.sixm. This shortened form for ccesium brings

us into harmony with the French cisium, and the Italian cesio,

and is in accord with the prevalent reform in the use of diph-

thongs.

Aluminum. This shortened although less euphonic form meets

the wishes of technical chemists, and is desirable in view of the

growing industrial use of the metal.

CoLUMBlUM. This replaces niobium as a matter of historical

justice. It seems important that the one element discovered and

named by an American chemist should retain the patriotic appel-

lation first assigned it.

Glucinum is preferred to beryllium on the same ground of his-

torical priority.

SULPOB. This is modified in accordance with the general pho-

netic change going on in our language, and the change is extended

to all the derivatives. It is a reform which brings us into accord

with the French sulfure, sulfite, etc., the German sulfat, sulfld,

etc., and the Italian zolfo or solfo, solforieo, etc. It might natu-

rally be asked, Why not extend this reform to phosphorus ? The

reasons are here by no means so strong as in the case of sulfur.

While the Italians use /os/oro, the French and Germans still retain

the ph, as phosphore. Again, the change would ailect the initial

letter— a serious matter in indexing.

2. Aesin, Stibin, Phosphin, HTDEoaEN-stJLFiD, etc. These

shorter terms, which have long since received the stamp of authori-

tative usage, displace completely henceforth their cumbersome
synonyms, arsenetted hydrogen, etc. It is hoped that the simpli-

fication may soon be carried still farther by the introduction of

sulfln, selenin, and tellurin.

3. Gramme. At first sight the retention of the long French

form might seem inconsistent with the principles of phonetic

reform actuating the changes already enumerated. It is, how-
ever, dictated by strong prudential reasons, as long as the metric

system is used side by side with the old series of apothecaries'

weights in medicine. As soon as the transition period is over and
the latter system is effectually displaced, the simpler form will

unquestionably be adopted. Such is the similarity both in sound

and spelling between gram and grain, that it is evident how easily

mistakes of the gravest nature could occur either in following

written or verbal directions, especially in this era of telephones.

It is a matter of record that several deaths have already been

caused by the omission of the dot over the i in grain or by mere
inadvertence.

4. Derivatives of Valence. In their formation the Latin pre-

fixes are used invariably instead of the Greek, this being thor-

oughly in accord with the recognized principles of word-building

in our language.

5. The termination -OL. This is used exclusively for alcohols,

and all single names for alcohols receive the termination. This is

in harmony with British usage and conduces to a most desirable

uniformity and simplification. The chief difficulty in the appli-

cation will be found in the use of glycerol for glycerin; but as

this has been overcome in England, it certainly can be in this

country.

6. The termination -ic. This is used for metals only, where
there is a contrast with -ous, as in ferric, mercuric, cuprie, etc.,

avoiding such forms as strontic, aluminic, zincic, ammonic, etc.

The rule brings us, also, into accord with transatlantic usage

and eliminates several unnecessary and far from euphonious

terms.

7. The termination -EST. The changes recommended in this con-

nection are perhaps the most far-reaching and the most subject to

discussion. They involve the dropping of the final e from the

names of all chemical elements and compounds formerly ending

in -ine, und the uniform pronunciation of the final syllable with
the short l, as chlorin, amin, anilin, quinin, cocain. The only

exception to this rule is in the case of the group of doubly unsat-

urated hydrocarbons (butine, heptine, hexine, pentine, propine,

etc.), which still retain the final e and the long sound of I.

The chief objection to this rule is the fact that some years

since Watts and others proposed the use of the termination

-ine for basic substances and the limitation of the termination

-in to certain neutral compounds, viz., the glycerids, glucosids,

proteids, and bitter principles. In this latter category are

found also the so-called resinoids introduced by the eclectics,

and obtained by precipitating the alcoholic extract of a drug with

water.

In considering the force of the objections that may be raised

against the change, it must be admitted at the outset that there

is an undeniable value in the consistent use of distinctive suffixes

for distinct classes of compounds; provided, however, that the

use of any given suffix is limited to a single class, that there is a

phonetic difference as well as a visible difference between closely

allied terminations, and that there is no serious violation of

established usage in word-building. Illustrations of such helpful

uniformity are to be found in the terminations of the various series

of hydrocarbons, of the alcohols, etc. In examining how far

these conditions prevail in the use of these terminations, we note

that—
a. The use is not limited to a single class in the case of either

-in or -ine. b. There is little or no accompanying phonetic differ-

ence, the i being almost invariably short, c. The final e, as a

rule, when following a single consonant, should indicate the long

sound for the preceding consonant (Webster's Dictionary, "Prin-

ciples of Pronunciation," p. xlv.), which is not here the case. d.

The usage would demand a very extensive and accurate knowl-

edge of the constitution of a large number of compounds, e. It

has been adopted by but a portion of the chemical world; few are

consistent in its use; by many it has never been recognized. /.

In the case of the resinoids, the existing possibility of danger as a

result of confusion between, say, aconitin and aconitine, is but

slightly helped by the presence of the final e, as will be easily

acknowledged by anyone familiar with many specimens of hand-

writing, especially of physicians' handwriting, and as far as the

ear is concerned remains unaffected — a most important consid-

eration in view of the prevalent use of the telephone for ordering

prescriptions.

It would seem eminently desirable for those most closely asso-

ciated with the progress of pharmacy to counsel at once the aboli-

tion of this existing nomenclature as applied to the resinoids by

introducing distinctive prefixes or additive terms, so as to remove

entirely all possibility of confusion. An able writer in a recent

article in the American Druggist (vol. xxi, p. 15) states: "But

though they (the resinoids) are gradually going out of use, some

of them are still in demand, and fatal results might ensue if both

terms, that of the weaker resinoid, and that of the powerful

alkaloid, were confounded." It may pertinently be inquired

whether a reform, the value and utility of which is conceded by

all, should be delayed by the effort to bolster up the weak fortifi-

cations about the terminology of a group of substances— not dis-

tinctive chemical compounds, but mechanical, commercial mix-

tures— when that terminology in its present state is confessedly

a menace to human life.

The advantages accruing from the application of the new rule

are, briefly stated, the following: a. The simplification, uni-

formity, and economy of time resulting from the use of a single

spelling for the same sound, b. The unvarying use in the termi-

nation -in of the short i, the sound now employed in the vast

majority of cases, the one approximating most nearly to the

European i, and the one thereby most helpful to foreigners

using our language, and vice versa, c. The harmonizing of

the practice governing the use of this termination with the

principles underlying the general rules for the pronunciation

of other chemical terminations. d. The falling into line in

this regard with the general movement towards phonetic reform

in our language, e. The accord with the general rule in our

language governing the use of the final e and its effect on

preceding vowels.

The termination -id. This replaces in all cases -idc (as oxid,

chlorid, sulfid). and the I is invariably short. The reasons for this
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rule are much the same as those enumerated in the above para-

graphs. Of the three pronunciations of this termination -ide, ide,

and Ide, in varying degrees of usage amongst us, the second ap-

peared undoubtedly to be the most preferable; -ide is an uncom-
mon, almost unnatural, pronunciation of the vowel in English,

although it would bring our usage into unison with that of Euro-

pean countries, and simplify phonetic values for tlie ears of for-

eigners; -ide leads frequently to confusion with -ife. and is the

value of i farthest removed from European usage; -Id approxi-

mates closely to the Continental i, into which it is easily length-

ened, is readily recognized by the foreign ear, is not confused with

the termination -ite, is in line with present phonetic progress, and
has the backing of authority and usage. The short sound of i

naturally dictates the dropping of the final e. "According to

Smart and Cull, chemical terms ending in -ide — as bromide,

chloride, etc. — should be pronounced with the ilong; but all

other orthDepists are unanimous in making the vowel short; and
the propriety of the latter mode of pronunciation is established

by the fact that this whole class of words is not unfrequently

spelt without the final e, thus bromid, chlorid " (Webster's Dic-

lionary, " Principles of Pronunciation," p. xliv.).

In conclusion, it may be said that the chemical section of the

American Association recognizes the fact that there is still room
for advancement in the path of phonetic reform, and that ques-

tions may still arise with regard to divergent usage or defects in

existing rules. The task of collecting and collating such questions

and of presenting them at a later date to the Association for

action has been assigned to Professor Jas. Lewis Howe of Louis-

ville, who will gladly receive all information, suggestions, or

propositions pertinent to the subject from those interested in the

perfecting of our chemical nomenclature.

Calculated from Tables by Bowditch of Heights of Boston

School-boys.

BOSTON SCHOOL-BOYS.

BY FRANCIS GALTON, F.B.S., LOHDON, ENGLAND.

Numerous results may be shown to flow from the excellently

arranged data in the valuable memoir of Professor H. P. Bow-
ditch on the Growth of Children (Twenty-Second Annual Report
of the State Board of Massachusetts, Boston, 1891). Permit me
to draw attention to two of them.

It is necessary to premise that the method was adopted by him
of describing classes by nieaus of eleven percentiles, but, for the
present purpose, three are enough, namely, the 10th, 50th, and
90th. In other words, it is sufficient now to deal with the statures
of the persons who occupy those posts in any class along whose
length 100 posts have been marked at equal intervals. It follows
that 10 per cent of the whole class are shorter than the lOch per-
centile and 90 per cent are taller. These conditions are reversed
in respect to the 90th percentile; as for the oOth, it is the median
Talue, which one half of the class falls short of and the other half
exceeds. The median in most series differs little from the arith-

metical mean, and may be used instead of it, as a serviceable
standard of comparison.
The variability of a series may be measured by the difference

between any two named percentiles. The wider these are apart
the more is the scale magnified ; on the other hand, the less trust-
worthy does the measure become. In the present series we can
with propriety use the difference between the 10th and the 90th
percentiles, but we cannot in all cases, owing to the paucity of
data, use that between the 5th and the 95th ; the former will there-
fore be here adopted as the measure of variability.

In order to compare on equal terms the variability in stature of
growing boys at different ages we must so reduce their measures
that the median shall in all cases be the same. It is customary
for this purpose to take the median as 100, but there is more
significance in the results when it is taken at a value that repre-
sents the average stature, or thereabouts, of male adults. Here
it will be taken at 67 inches. In the following table the 10th and
90th percentiles for the several ages are those given by Bowditch,
after multiplying them by 67, and then dividing the result by the
median stature at that age.
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valuesas they are commonly considered to be. As, for example, the

amount of the changes in the length of a chain under the influences

of changing temperatures is related to the length of the chain, so

we should expect the variability in the growth of large organisms

to be on a larger scale than in small ones. There are more

cells affected simultaneously by the same environing conditions.

The rationale of a connection between the variability and the

median may in some cases admit of being clearly made out, and

in all cases it deserves more thought than it has hitherto received.

AN ARCBIOLOGICA.L DELUSION.

BY THOMAS BOEDON KING.

The daily papers have lately published accounts of a new
"serpent'' efiSgy. It existed in southern Ohio, in Warren

County, and, according to two doctors of the neighborhood,

measured some nineteen hundred feet in length. It was said to

surpass the famous Adams County serpent.

Professor Putnam's assistant, Mr. H. I. Smith, spent some time

surveying the structure, this summer. He trenched the embank-

ment in several places and searched the neighboring fields for

traces of a village site. The accompanying rough outline gives an

idea of the '

' serpent " so far as it can be traced. In the corn-

field it will be seen that the embankment cannot be distinguished;

in the woods it is plain. The part in the woods, which at present

is some two feet in height, does not appear to be serpentine in

character. It is almost unnecessary to add that if the remaining

part of the structure does not represent a serpent, the obliterated

portion never did. There is not the slightest grounds for the

assumption that this figure in any way resembles the Adams
County effigy. The latter is laid out in graceful curves, which
suggest the character of the effigy. The embankments of the

Warren County structure resemble those of Fort Ancient. The
long straight line -4, and the sharp, squared bends B and C are

the exact counterpart (although much smaller) of certain parts of

south Fort Ancient.

Alive snake could not take the form of this •' new serpent " with-

out breaking his back in three places. (I write under the impres-

sion that aborigines imitate living and not dead animals). There

is a slight moat at the base of the embankment, which, although

nearly tilled, can still be traced. To one who has seen all the shell,

bone, stone, and clay representatives of serpents and serpent-

symbols displayed in the museums of this country, the "new
serpent" does pot appear serpentine. I cannot see how the angular

corners B and C and the moat D, and the embankment A, mark
other than parts of a peculiar defensive earthwork.

The primitive Americans in drawing, moulding, building, or

sculpturing snakes evinced a certain similarity of idea in design,

and employed a common mode of execution. Yet this "new
serpent " has nothing in common with other serpents ! (Read
Holmes on '' Art in Shell."') As this new serpent is such a poor

representative that Professor Putnam and other competent judges
dare not place themselves on record in naming it, I have no hesi-

tancy in calling it a rude fortification. The native Americans
were sufficiently competent to execute a figure with such distinct-

ness and closeness of rese ublance as would allow of no dispute.

Those who are interested in following the discussion further will

please compare the diagram submitted with Squier and Davis's

plan of the Adams County effigy. There are many similar com-
bination works in the Ohio Valley, and it is probable that the

thorough exploration of several might furnish evidence as to the

purpose for which they were erected.

LETTERS TO THE EDITOR.

Man and the Glacial Period.

I ACKNOWLEDGE with pleasure the courtesy with which Dr.

Brinton, in his review of " Man and the Glacial Period," has

dealt with the question of the genuineness of the reported discov-

eries of implements in the glacial gravels of the United Slates.

This, of course, was the first question to be settled, Were imple-

ments of human manufacture really found in undisturbed strata

of gravel which was deposited during the glacial period ? If

this question is settled in the affirmative, then all glacial geology

has direct bearing upon the question of archa?ology. If it is de-

cided in the negative, glacial geology remains the same, but it

ceases to have interest in connection with archjeology. I am
glad to have the issue so clearly made by Dr. Brinton, and thereby

to have occasion to present more specifically my reasons for be-

lief in the genuineness of these discoveries.

The evidence naturally begins with that at Trenton, N. J.,

where Dr. C. C. Abbott has been so long at work. Dr. Abbott,

it is true, is not a professional geologist, but his familiarity with

the gravel at Trenton where he resides, the exceptional oppor-

tunities afforded to him for investigation, and the frequent visits

of geologists have made him an expert whose opinion is of the

highest value upon the question of the undisturbed character of

the gravel deposit. The gravel ban^ which he has examined so

long and so carefully have been exposed in two ways: 1st. by the

undermining of floods on the river side, but principally by the

excavations which have been made by the railroad and by private

parties in search of gravel. For years the railroads have been at

work digging away the side of the banks until they had removed

a great many acres of the gravel to a depth of twenty or twenty-

five feet. Anyone can see that in such conditions there has been

no chance for "creep" or landslides to have disturbed the strati-

fication; for the whole area was full of gravel, and there was no

chance of disturbance by natural causes. Now Dr. Abbott's tes-

timony is that up to the year 1888 sixty of the four hundred palseo-

lithic implements which he had found at Trenton had been found

at recorded depths in the gravel. Coming down to specifications,

he describes in his reports the discovery of one (see •' Primitive

Industry," 493) found while watching the progress of an exten-

sive excavation in Centre Street, which was nearly seven feet

below the surface, surrounded by a mass of large cobble-stones

and boulders, one of the latter overlying it. Another was found

at the bluff at Trenton, in a narrow gorge where the material

forming the sides of the chasm had not been displaced, under a

large boulder nine feet below the surface (ib. 496). Another was

found in a perpendicular exposure of the bluff immediately after

the detachment of a large mass of material, and in a surface that

had but the day before been exposed, and had not yet beirun to

crumble. The specimen was twenty-one feet from the surface of

the ground.

In all these and numerous other cases Dr. Abbott's attention

was specially directed to the question of the undisturbed char-
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acter of the gravel, having been cautioned upon this point in the

early part of his investigations.

Nor is he the only one who has found implements which were

clearly in those undisturbed gravel deposits. Professor Shaler (Re-

port of the Peabody Museum at Cambridge, Vol. II., p. 45) found

two of the implements twelve feet below the top of the bank, where

he says that it was difficult for him to believe that they could

have travelled down from the superficial soil, and he ex-

presses it as his opinion, after having gone over the ground
with Dr. Abbott, that the implements which Dr. Abbott had
found occurred under conditions that make it " quite unques-

tionable that they were deposited at a depth of many feet below

the soil, and are really mingled with the drift matter that forms

the section before described." This is the description which I

have quoted in my volume (p. 343). Professor Putnam, also,

personally found implements in position which he decided to be

certainly undisturbed gravel (see 14th Annual Report of Peabody
Museum, p. 23, and Proc. Boston Society of Natural History for

Jan. 19, 1880).

The question of the occurrence of these implements in undis-

turbed gravel was so thoroughly discussed by the scientific men
in Boston who visited the region about 1880 that I had supposed

there was no longer any reasonable doubt concerning the facts,

and I feel sure that anyone who goes through the records of the

Peabody Museum and the Boston Society of Natural History about

that time will be convinced. At the same time I would say that

I have been unable myself to find any implements in place, though
I have frequently examined the bank. But I have not felt at

liberty on that account to doubt the abundant testimony of others

who have. If we are limited to believing ordy what we ourselves

have seen, our knowledge will be unduly circumscribed ; and
though I might be more certain of the facts if I had seen them
myself, I do not see how I could increase the confidence, in the

facts, of other people who could disregard the testimony already in

hand.

Passing now from the discoveries at Trenton, N. J., to those in

gravels of corresponding age in Ohio, we do not come to the sub-

ject with the same amount of incredulity with which we first en-

countered the evidence at Trenton. Dr. Metz has been for years

co-operating with Professor Putnam in various investigations,

aud the discovery of a flint implement by him in excavating for a
cistern in his own yard was such that no reasonable question can
be raised as to its having been undisturbed since the deposit was
made, and there can be no reasonable question that the deposit

was made during the continuance of glacial conditions in the

State. I have described the conditions in a report to the Archaeo-
logical Society of Ohio for December, 1887.

The discovery of a palaeolithic implement at New Comerstown,
Ohio, by Mr. W. C. Mills, is an equally well-attested case. Mr.
Mills, like Dr. Abbott, resided in close proximity to an extensive

glacial terrace to which the railroad was resorting for ballast.

Many acres of the gravel have been removed. During the prog-

ress of these excavations Mr. Mills repeatedly visited the pit, and
after a fresh excavation discovered this implement in a perpen-

dicular face of the bank fifteen feet below the surface. The facts

were recorded in his diary and the implement placed in the gen-
eral collection of Indian relics which he was making. Mr. Mills

was at that time engaged in business in the place, but he had
been a pupil of Professor Orton in geology, and was well qualified

to judge of the undisturbed character of the gravel in which this

implement was found. As anyone can see by consulting the photo-

graphic illustrations on pp. 352 and 253 of ray volume, the

implement itself is an exact duplicate, so far as form is concerned,
of one which I have in my own collection, from Amiens, France,

and which came to me, through Professor Asa Gray, directly

from the collection of Dr. Evans in London. The New Comers-
town implement was submitted to Professor Haynes of Boston
and to others at a meeting of the Boston Society of Natural His-
tory, and by them pronounced to have all the essential character-
istics of palaeolithic age. The full report upon this is found in

Tract No. 75 of the Western Reserve Historical Society, Cleve-
land.

As to Miss Babbitt's discoveries at Little Falls, Minn., I have

nothing further to say than that up to the present year no serious

question had been raised concerning the glacial age of the gravel

in which her implements were found. But as questions have
now been raised in view of recent examinations, I will not at-

tempt to discuss the matter until the facts are more fully pub-
lished. But the removal of this case from the category would
not disturb confidence in the evidence connecting man with the

glacial period in New Jersey and Ohio.

The statement of Dr. Brinton that a well-known government
geologist had recognized the Nampa image " as a clay toy manu-
factured by the neighboring Pocatello Indians " is news to me,
and it is due to the public that this official's knowledge of the

subject should be more specifically detailed. The facts as I have
brought them out by prolonged and minute inquiry do not war-
rant any such flippant treatment of the evidence. Professor Put-

nam, to whose inspection the image was subjected when it first

came into my hands, at once pronounced it an antiquity of some
sort, unlike anything which he knew to be in existence among the

aboriginal tribes. I need not say that Professor Putnam's opinion

upon a question of that sort is of the very highest value. There
were upon the image patches of the anhydrous oxide of iron,

which to him and other experts were indubitable evidence that it

had lain for a long time in the earth. Subsequently I ascertained,

while on the ground at Nampa, that the shade of color in this iron

oxide upon it corresponded exactly to that which had formed
upon the clay concretions which came up in large quantities from
the same stratum in which the image was alleged to have been
found. I have also, I think, made it evident that the burying of

human relics even to the great depth of 820 feet in the Snake
River Valley may not be much more surprising than the burial of

the remains of man in Pompeii aud Herculaneum, and that the

date of this burial may not have been very many thousand years

ago. The direct evidence to the fact that this little iihage, an inch

and a half loog, came up from the depth reported is about as con-

vincing as we can have for any fact which depends for credence

upon human testimony. There has been nothing with regard to

the appearance of the parties suggesting fraud. Mr. Cumming,
the superintendent of that division of the Union Pacific Railroad,

whose attention to the facts was called the day after the discovery,

is a Harvard College graduate, of extended legal education and
wide practical experience, who knew all the parties and was
familiar with the circumstances, and investigated them upon the

ground. Charles Francis Adams emphatically affirms that Mr.

Cumming's evidence in this matter is entitled to as much consid-

eration as the evidence of any scientific man would be. Anyone
who wishes to get my detailed report of the evidence will find it in

the Proceedings of the Boston Society of Natural History for Jan.

1, 1890, and Feb. 18, 1891.

The discoveries of human implements under Table Mountain in

California are in close analogy with this discovery at Nampa, in

the Snake River Valley, and the same remarks have been made
respecting them that Dr. Brinton reports concerning the Nampa
image, namely, that they are modern implements at present in

use among the local tribes of Indians. But no such offhand

opinion as this can break the force of the evidence which has

accumulated in support of their having been found in deposits

which have been undisturbed since the great lava outflows which
constitute what is called the Sonora Table Mountain. The evi-

dence concerning the Calaveras skull has been exhaustively dis-

cussed by Professor Whitney of Harvard College, who pronounces

the facts to be beyond all reasonable doubt. At the meeting of the

Geological Society in Washington in January, 1891, three inde-

pendent discoveries of human implements in conditions similar to

those assigned to the Calaveras skull were presented. I had my-
self obtained information at Sonora of the discovery of a stone-

mortar in the tunnel of the Empire mine of which the evidence

was satisfactory beyond reasonable doubt. The discovery was
made by the assistant surveyor of the county in the tunnel of a

mine under Table Mountain, which was owned by his father and
where work is still prosecuted. The mortar had been given away
to another person, but it has since come into my hands and is

preserved in the Museum of the Western Reserve Historical So-

ciety of Cleveland.
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At the same meeting Mr. George H. Becker of the U. S. Geol

.

Survey presented a similar mortar found under Table Mountain

some years befoi'e by Mr. Neale, a mining engineer. Mr. Neale

signed an affidavit detailing the particulars, and his remembrance

of the situation was so minute that there could be no question of

the undisturbed character of the deposits. Mr. Becker well re-

marks that Mr. Neale's judgment as mining-engineer concerning

the undisturbed character of the deposit is the highest evidence

that can possibly be obtained, for that is a point to which the

miner's attention is constantly directed, on account of the danger

attending the opening of any old excavation.

The third new evidence offered was that of Mr. Clarence King,

who had just presented to the Smithsonian Institution a fragment

of a pestle which he had taken with his own hands, in the vicinity

of the two previous places m^ptioned, from the undisturbed

gravel beds underlying Table Mountain. I need not say that Mr.

Becker and Mr. King are two geologists of the very highest

standing in the country, and that they both have unusual famil-

iarity with the phenomena of that region, and they both, together

with Professor Marsh, Professor Putnam, and W. H. Dall, express

their unqualified belief in reference to the Calaveras skull that it

was found in place in the gravel beneath this same stream of

lava.

But I have already made my communication too long. I trust,

however, upon your forbearance in publishijig it, since the facts

are too numerous to be compressed into less space of description,

and a volume would be required to give all the evidence in detail.

In my book upon '

' Man and the Glacial Period " I was called

upon to discuss a very broad subject in a very small volume, and
so could not enter into details. I endeavored, however, to limit

myself to facts of which there was abundant proof, if they should

ever be called in question. And I would repeat that I am glad of

the revival of interest in the subject which will be created by the

expression of such doubts as still remain in Dr. Brinton's mind.

I have no question but full discussion will dispel the uncertainty

that may exist. G. Frederick Wright.
Oberlin, Ohio, Nov. 1, 1892.

The Rattlesnake of the Bottom-Lands of Mississippi.

On August 8, 1891, I received, in a box whose base was about

two feet square and whose height was about one foot, a rattle-

snake which had been sent by express from Greenville, Miss.

The snake was of a stout build, fierce looking and ready to rattle

and strike," Through this wooden box had been bored a number
of auger holes to supply the serpent with air; these had so weak-
ened the box as to cause a split that afforded some chance of es-

cape.

I thought from its appearance the snake was about four feet

long ; but after death actual measurement showed four feet five

inches in length and eight inches in circumference at the largest

part of the body. I had made a longer box with glass top and
with a sliding door; through this without much difficulty the

snake was transferred from the old box.

The color was an alternation of black spots and light brown
ground. The black spots were larger than those of the Moun-
tain Rattler, while the brown was not so bright. This snake had
only three rattles when I received it; a careful examination
showed that some of the rings had been broken off. I afterwards

learned that eight of them were broken off in the express car

between Greenville and Winona on the Georgia Pacific road. If

this information be correct, the snake had at that time eleven

rattles.

When I was endeavoring to make the snake go out of the old

box into the new, the glass of the latter was at the side. The
snake showed evidence of great irritation and anger; it rattled

almost incessantly. Some children were a few feet in front of

the glass ; at the instant of passing into the new box it struck at

the childi'en with all its force, striking against the glass and spat-

tering against it some white, thick, frothy liquid. The snake
evidently did not understand glass, not having lived before in a
box or house provided with that article. Twice afterwards, when
it had been angered, it struck at persons standing a little way in

front of the glass; after this it refused to strike, seeming to under-
stand that the glass presented a barrier too great for its strength.
The head of the snake trembled from the effects of the blow
against the glass. A match struck and lighted in front of the
glass seemed to irritate and anger it more than anything else.

I took the precaution to have in the cage a wooden saucer. In
this I blew at various times water and sweet milk. I put into
the box living frogs, rats, mice, young flying squirrels, chickens,
etc. I also offered to it frequently fresh butchers meat ; but it

refused all food; it evidently had no appreciation whatever of

any attention or effort to be kind. A young chicken was bitten

by it and was dead in twenty seconds; it fell instantly on being
struck by the serpent's tooth. Two toads at different times died
in the box after remaining therein about six days each. Several

times I poured clean water into the box and on the snake ; this

made it move restlessly; it pushed its nose tremulously against
the glass, and, slid it along the glass as if trying to break the glass

or find an opening for escape. It seemed to reject water as in-

dignantly as it did food. When lying in the box it seemed to be

the perfect expression of sullen disdain.

During October it shed its skin partially. The work of shed-

ding began in the night but it was never perfectly done, parts of

the old skin adhering to the sides of the body. During its con-

finement a new rattle was formed between the former rattles and
the body proper, showing thereby that the terminal rattle of the

rattlesnake is the oldest.

As time went on the snake became poorer, but the skin was so

thick and scaly that the ribs were not visible, and when it was
irritated the body was distended to its full former size, either by
the drawing and rigidity of the muscles or by inflation. Without
food, without water, confined in a box and subject to some con-

siderable variations of temperature, it lived from August 8, 1891,

to April 15, 1893, eight months and seven days. During the

winter the room in which it was kept often grew cold, but I

never allowed it to be cold enough for water to freeze. When in

the cold, it coiled closely and seemed torpid; but, on my moving
the box into a warm room, it would very slowly uncoil and
stretch itself in its box almost straight.

I have heard many extravagant stories about the length of

time a rattlesnake could live without food, but I was not prepared

to believe that it could live as long as eight months and seven

days, until the fact was demonstrated as I have narrated above.

Mr. W. W. Stone, the Auditor of Mississippi, who sent this snake
to me, informed me it was without food at least a week before I

received it. In feats of fasting this animal excels Dr. Tanner
and all other human aspirants for that kind of distinction so far

as to make their boasts futile. R W. Jones.
University of Mississippi,

Preliminary Note on Sleep.

That there is a relative anaemia of the brain during sleep is

well established, but the hypotheses advanced to account for this

or any other of the sleep phenomena are unsatisfactory. In

"Comparative Physiology and Psychology," 1884, I treated the

subject briefly, and since then have been gradually accumulating

and arranging data for a theory which I have finally adopted, and
which appears to me to be fairly complete as enabling the major
phenomena to be accounted for.

Briefly stated, where there is physiological waste there is, nor-

mally, repair, and the activities of the brain demonstrably are

kept up by renewed nutrition derived from a blood supply ad-

justed to the ordinary needs. When there is cerebral anaemia,

as in chlorosis, then there is increased desire to sleep, the brain

does not receive the necessary quantity to compensate waste, and
it rests, just as any commercial activity will cease with with-

drawal of means to continue it. Those who are familiar with
my nutrient reflex theory, mentioned in the book referred to

(Professor C. K. Mills of the Pennsylvania University, and Pro-
fessor C. L. Herrick of the Denison, Ohio, University, have writ-

ten approvingly thereon), will understand that with cessation of

sensory stimulation there will be less blood attracted to the brain

and other nerve-centres, the heart-beats lessen in Tigor and num-
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ber, and, with the pulse-rate full, there is ordinarily less blood in

the brain.

Now, it is evident that the anaemia of sleep is not caused by

constricted blood-vessels, else there would be the facial pallor

seen during an attack of epilepsy, or paroxysm of anger or fright;

and with this quieting of the brain-processes by stimuli with-

drawal, sucli as is aflforded by darkness, silence, and absence of

irritation generally, a further lessening of molecular interchange

in the brain occurs; and, I claim that it is the molecular activity

in the brain that attracts the blood there chemically and mechani-

cally, and the sympathetic, or vaso-motor system has evolved to

facilitate this regulation of demand and supply. Then, granting

this, there will be, during sleep, a passive condition of the blood-

vessels, and the blood supply will fall to a minimum.
An extension of these considerations will enable all that per-

tains to sleep to be accounted for, such as aestivation, hibernation,

insomnia, dreams, and all derangements of sieep. I hope soon

to be able to treat this subject more fully.

S. V. Clevenger.
Chicago, Oct. 15.

Two cases are reported of glycerine having become solidified

and crystallized during transport in the cold of winter. The first

case occurred in January, 1867, the crystals formed being described

as small octohedral, melting at 7.2° C. In the second case, 1876,

the crystals are described as belonging to the monoclinic system,

and melting at 15° C.

According to Werner, commercial glycerine may be crystallized

by bubbling chlorine-gas through it. A method discovered by
Kraut in 1870, but to the best of ray knowledge not yet made
public, is used on a commercial scale in the works at Liesing, near
Vienna. The concentrated glycerine is cooled to 0° C. , and main-
tained at that temperature for some time, when crystals of

glycerine previously produced are introduced. This causes a

crystallization of the entire mass, leaving, however, much of the-

impurity in the mother liquor. The mass is then placed in a
centrifugal, and the crystals freed. These are described as mono-
clinic, melting at 20° C. to glycerine of 30.5" B. According to-

Von Lang, the crystals are orthorhombic.

CHARtES PLATT, A.C>
The Vandenbergh Laboratory, Buffalo, Nov. 8.

Solid Glycerine.

In response to the inquiry of Mr. C. C. Smith regarding the

solidification of glycerine, I would say : A mixture of glycerine

with water can be frozen at a suflBciently low temperature, and

this temperature must be the lower proportionately as the per-

centage of glycerine is high. Thus, a ten per cent glycerine solu-

tion solidifies at — 1° C, a twenty per cent solution at — 2.5° C,
a forty per cent solution at — 17.5° C.

Concentrated glycerine will not crystallize when cooled quickly,

but at — 40° C. will solidify to a gum-like mass. If a concen-

trated solution be allowed to stand for some time at 0° C. crystals

may form, but not always. The melting-point of these crystals,

which are extremely hygroscopic, has been variously determined;

and, indeed, their form of crystallization is . uch in dispute.
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Dr. Virchow aims in the first place to establish a series of

cranial ethnic types as the foundation of ethnic classiScation.

Here, very much depends on the sense in which a " type" is un-

derstood. For him, it is the sum of those traits which belong to

the crania of a given ethnic division, excluding, on the one hand,

traits which are individual, and, on the other, those which are

generic. Theoretically, it is the expression of the ethnic law of

hereditary development, which, independently of outward cir-

cumstances, controls bodily growth. It must be defined by a
series of exclusions and averages.

Each of the "types" which he figures is represented with the

utmost fidelity in five different positions, showing the following

norms : norma frontalis, occipitalis, temporalis, verticalis, and
basilaris. All are represented from the points of view of the

"German horizontal," which is a line drawn from the superior

point of the external auditory foramen to the lower margin of the

ocular cavity. This method of iconography is in itself worth a

particular study, and no exception can be taken to its accuracy
and its superiority to those heretofore in use.

Close attention is given to artificial deformations of the skull,

which were numerous and widespread among the American abo-

risines. Eight leading varieties are classified and their effects

analyzed. It is shown that by laws of compensatory growth such
deformity does not entail diminished cubical capacity. The
lowest capacity, 1,100 cubic centimeters, was in a normal skull

from Chile; the highest, 1,830 cubic centimeters, was in a Labra-

dor Eskimo.

The general conclusions reached by this masterful study will

interest every one. In the fi.rst place. Dr. Virchow denies that

there is any one characteristic aboriginal American type of skull,

or, so far as one can see, that there ever has been one. The salient

traits, none of which is peculiar to the race, are the os Incss,

which is an arrest of development; the absence of the temporal

process, the presence of which is a pithecoid trait; exostosis of

the meatus auditorius, which must be regarded as pathological

;

and certain changes in the alveolar and malar bones, largely due
to function. Finally, the conclusion is reached that the lowest
known forms of the human skull have no counterparts in any
yet discovered in America, and therefore we must at present
draw the inference that such types did not exist there, and that
the oldest history of the human species will not be enlightened
by any discoveries in the New World. Man came to America as
an immigrant, physically highly developed, and doubtless in a
condition of culture corresponding thereto.

This brief outline gives but a faint idea of the riches offered in
Dr. Virchow's introduction, which is written, moreover, in that
lucid and vigorous style of which he is such a master, and which
is in such happy contrast to most German scientific composition.
There are. however, a fevv points where the work is open to ques-
tion. The reference on the first page to the inferior value of
linguistic grouping carries with it its own condemnation ; for
where there is mixture of languages there is invariably mixture of
blood, and hence of cranial types as well. Bones cannot guide
us better than roots in such interminglings. In several of his
" types " the history is sadly incomplete. Thus Plate xv. shows
a " Mexican" skull; but to say " Mexican ' is every whit as vague
as to say "European;" and what guarantee have we that its

peculiarities are not individual instead of ethnic ? This observa-
tion applies to several other of the crania figured. According to
his own definition of type, such specimens can have but very
doubtful value. In the text to Table xx. it is assumed that a
prominent frontal protuberance is a proof that the skull belonged
to a male. Do other anatomists concede this? But criticism is

disarmed by the candid statement of the author that the material
at hand was far from sufficient to reach the point he desired, and
that his work must be regarded rather as a preliminary contribu-
tion to the study of this wide and important field. This it is. in
the best sense of the word. D. (j. Beinton.
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CONTRIBUTION TO THE ETIOLOGY OF BERI-BERI.'

BY ALBERT S. ASHMEAD, M.D., NEW YORK.

Through the courtesy of Captain J. R. Durke, of the bark " H.

B. Cann,'" whose crew were prostrated by beri beri in the tropics,

two of them dying of the disease, and of Messrs. Edward Hincken

& Son, the consignees of the carg«, I have been enabled to extract

the following data from the ship's log-book, to which I add some
informations otherwise imparted. The bark (registered 1,299

tons) sailed April 27 from Ilo ilo, Philippine Islands, with a cargo

of raw sugar, 70,284 sacks. Let me say that this is a considerable

freight, for a sack amounts to 66 pounds, which gives a total

amount of over 2,300 tons ! The sugar was mostly No. 3, the

lowest grade, and the most liable to fermentation.'' Fermenta-

tion in such a mass of sugar must have set free an enormous

quantity of gases. Her crew consisted of fifteen men. On May
32 bad sveather set in; there were 18 inches of water in the well

in 12 hours, a condition which necessitated pumping every two
hours. On June 5, heavy squalls, the bark ships large quantities

of water; this weather continues until the 20th. Even when the

squally weather has ceased, the pumps are worked every two
hours. On July 15 a terri6c storm strikes them, and continues

until July 20. The decks for 24 hours were continually filled-

with water. A strong south-west current (60 miles an hour),

lasting many days, set in. 1 observe here that it is generally sup-

posed that there is a connection between the south-west winds

and beri-beri. But the current called south-west is the current

naturally due to the emptying of the waters of the Indian Ocean
into the South Atlantic, around the Cape of Good Hope. It flows,

therefore, toward the south-west and not from the south-west.

In fact, throughout the voyage the bark never met the south-

western trades. The following data show that the bark had less

to deal with trade-winds than vessels usually do. When she left

Ilo-ilo April 27, the north-east monsoons were becoming very

weak; they carried the ship to the Basilan channel. The captain

tried to get through Macassar Strait, but the wind was too weak

;

so he changed his course, and came down, with variable winds,

Molucca passage. He was 45 days getting free of the East Indies

into the Indian Ocean, through Lonibock, an extraordinarily long

passage. He had south-east trades, strong and squally, to Port

Natal. He had 10 days' hard weather around the Cape of Good
Hope, three days of which there was a heavy gale. From the

Cape of Good Hope he had variable winds and calms until he

struck the south-east trades in the South Atlantic (Aug. 7), which

carried the ship past the equatorial line, 3' north latitude. Then
he had calms and doldrums to Sept. 11, at which date, latitude

9° 39' north, longitude 44" 21' west, he found south-east winds

prevailing instead of the usual north east trades, which he should

have met here. These carried him to the North Atlantic and to

port. Considering these facts, and the comparatively violent

outbreak of beri-beri on the vessel, we must conclude that the

etiological impoi-tance of the south-west trades in beri-beri has

been very much exaggerated, if it is not altogether imaginary.

Of course they have clearly an influence, inasmuch as they bring

wet and heavy weather, which wet and heavy weather would be,

I think, as innocent as the winds themselves if the really toxic

action of carbonic emanations was absent.

Bodily exhaustion has always been considered as an etiological

factor in beri-beri. Here is added, what, as 1 just said, is in my
opinion, a much more important factor, the influence of carbonic

1 Communicated to the Sel-I-Kwai, or Sockty for the Advancement of

Medical Science in Japan.
2 The fact that the cargo in question came from lio-ilo to the United States

shows it to he of the lowest grade. The Philippines send us but their meanest
wares, strange as that may be, and for some unknown reason always from
Ilo-ilo. Nos. 1 and 2 go to Germany and England, always from Manilla.

gases. One month after they left Ilo-ilo, the water got into the

hold, and the sugar began to ferment. Strong and stifling fumes

permeated the vessel, whicli continued until she got into still

water at Norfolk, Va. On Sept. 3 (this happened — the observa-

tion is not without its bearing — in latitude 2° 40' north, longitude

41° 2i' west, near St. Helena, 139 days from the Philippines, the

lUth day of the fermentation, on the very edge of the range of

the ti-ades) Russell, a seaman, was laid up with swollen limbs; he

died Sept. 33. The pumping, mean%vhile. continued every two
hours. On Sept. 16 (latitude 13° 27' north, longitude 52° 14'

west) the carpenter was laid up with swollen feet. Sept. 25 An-
drew, Sept. 26 Peterson, Sept. 27 Kemp, seamen, were afflicted

likewise. The carpenter died Oct. 9. At this date all were more
or less ill, except four. The work at the pumps was being con-

tinued with fewer hands. A signal of distress was hoisted Oct.

10. There got then 5 inches of water into the well every two
hours. Oct. 11 (I67th day of the voyage) the tug Rescue came
to the relief, took the bark in tow to Hampton Roads, where six

men sick of beri-beri were left in the hospital. A new crew was
enlisted, and the vessel, having been well pumped out, was towed

to New York harlior. It has been said somewhere that there had

been a famine on board and a scarcity of water. This, says the

captain, has not been the case. They had plenty of water, as ap-

pears by the following notation in the log-book: May 20, Filled up
starboard water-tank on deck. Aug. 30, Put about 150 gallons of

water into the starboard tank. Sept. 16, Saved about 300 gallons

of water. Sept. 19, Five feet of fresh water in the tank. And
the water was good throughout. Vegetables were the only thing

wanting, and rice and ship's bread (hard tack) were plentiful.

They had Australian beef, of which they had broached seven

casks (a cask is 300 pounds), and one cask of pork (300 pounds).

I extract a,gain from the log-book the following insertions to show
how far a cask of beef goes: April 27, broached a cask of beef;.

May 17, beef; May 39, pork; June 8, beef; July 5, beef; Aug.

17, beef ; Sept. 14, beef ; Oct. 3, beef. It is just a little inferior

to American beef. Besides the salt meat, the men had twice a
week fresh beef packed in tins, also lime-juice every day, and
fresh wheat bread baked every day. The ration table was that

required by the English Marine Service.

The crew consisted exclusively of Europeans, the captain him-

self IS a Nova Scotian, and the bark flies the English flag. The
disease undoubtedly was beri-beri, so I hear from Surgeon J. C.

Perry of the United States Marine Hospital Service, Norfolk, Va.
Being English, the patients were placed in charge of Quarantine

Medical Officer Dr. W. A. Thom, Jr. All of them have now re-

covered. One of them, the first mate, reached New York by rail

and met the ship at her arrival. There had been eleven men sick;

four had resisted, the captain, aged 40; a Londoner, aged 25; the

steward, a German, aged 60; and the second mate, an Englishman,

aged 35.

I extract from the log-book: Oct. 9, Andrew and Peterson both

still laid up. which makes it very hard for the rest of us. It takes

all hands to take in top gallant sail, or in fact do almost any-

thing, as we are getting weak from this sickness that has over-

taken us. More water than usual coming to the pumps. Mill

going almost all the time. Monday, Oct. 10, There are now three

men laid up, and we have to-day finished the last of our pro-

visions. The remaining of us are more or less affected by this

sickness. It is as much as we can do to pump ship with all hands.

Hoisted the signal P.H. to a steamer; apparently he took no notice

of us. Five inches of water in the well every two hours. Observe

that the victuals gave out only the day befoi'e they touched port.

I myself visited the ship and inspected the sleeping apart-

ments of the men. The forecastle is on deck ; it has twelve bunks
in a room 15 feet long, 10 wide, 7 high; doors and a scuttle ^^ive

free ventilation. The bunks were tight-boarded pens and. of
course, would hold gases.



SCIENCE. [Vol. XX. No. 511

The ship's carpenter, who died, slept by himself in the store-

room; his was a closed bunk, like all the others. The iirst mate

slept alone off the mess-room, in the after part of the ship; he

contracted the disease.

We have then here the following situation : Toxic matters in

the atmosphere, either directly by the fermentation of an enor-

mous mass of sugar ' and the formation of the poisonous com-

pounds of carbon, or by a decomposition of the air depriving it of

part of its oxygen. We have a wet trip, the very weather in

which beri-beri, or kakke, flourishes in Japan. We have muscles

and peripheral nerves more or less exhausted by the pumping work

rendered necessary by the leak.

We have, therefore, an image of the disease, accompanied in

the most manifest way by all its etiological factors, which leaves

nothing to be desired.

The following facts relating to the export of sugars will per-

haps be of some Interest. Captain Durke tells me that all sugar

cargoes in the voyage blacken the paint;- he says, however, that

unless water gets into the cargo the sugar will not really ferment.

He has carried many cargoes from the West Indies, the Barba-

does, and all gave off the blackening gas; but he had never a ship

ferment before, nor had he ever an outbreak of beri-beri. There-

fore the fermentation is not the cause of the formation of that

sulphuretted hydrogen. The elder Mr. Hincken, a sugar broker,

one of the consignees, says he has many times entered the holds

of incoming sugar ships and always found them sweating from

the heat in the hold. It must be noted that in the East Indies

lime containing sulphur^ is used in the preparation (tempering)

of sugar for export to prevent fermentation; hence the blackening

gases. In the preparation of the cane-juice for export sugar in

the Philippines no molasses is formed. This is the only difference

in preparation between it and West Indian sugar ; in the latter

there is always a formation of molasses. It is the addition of

an excess of lime to sugar which prevents the formation of mo-

lasses, by the more abundant production of saccharates ; hence, if

the lime is very sulphurous, we naturally have an excess of sul-

phuretted hydrogen developed. The sulphuretted hydrogen, if

you consider these data, can have nothing to do with the disease;

it blackened the walls, that is all. The captain has had walls

blackened frequently without beriberi. One question in passing.

Why did beri-beri never occur in any ship exporting sugar from

Brazil and the West Indies ? The cause may be that the trips of

these vessels are comparatively short. Moreover, peculiar care

is taken of the Brazilian sugar, for it is known to be a very poison-

ous stuff; that is, to ferment very easily.

Each of the facts mentioned above; that is, emanations of car-

bonic compounds, exhaustion, tropical wet weather, may not by

itself produce beri-beri. But here we have them united, and their

union is strong enough to overcome the resistance of Europeans.

I have elsewhere affirmed my belief in the operation of carbonic

compounds in the production of kakke in Japan.* I think that I

have a right to consider this case as strongly corroborating my
theory. Dr. Takaki, while admitting the action of the carbonic

compounds, supposes them to act in a quite different way from that

in which they have evidently acted in this case. He believes

carbonaceous food to be the cause of the intoxication. Here the

effect was produced by inhalation ; this is evident by the indis-

position of the ship's dog. That animal, as well as the four men
who had not contracted beri-beri, was continually vomiting. If

the gas operated to make these beri-beri- free men sick, and it

was undoubtedly the gas, it was by being inhaled. Now why
should the gas not have produced the disease in the others in the

same manner; that is, by inhalation? This does away with the

theory of beri-beri intoxication through carbonaceous food.

Dr. Takaki claims to have eradicated kakke, which is the same

as European beri-beri, from the Japanese Navy, by the elimina-

' 10,000 sacks out of 50,000 up to this time unloaded have been involved In

the process, and It is expected that a'jout one-third of what remains In the

bottom of the bark wUl he found damaged ; that is, about one-fourth of the

whole cargo, 500 tons, has suffered.

2 The ship's paint was black from sulphuretted hydrogen. I tested some
of it.

3 In the leery process, bisulphite of lime is used.

' Univ. Med. Mag., January, 1891. Sei-I-Kwai Med. Journ. XI., No. 2.

tion of rice from the diet of the men. That he has eradicated it,

I believe. But that it is due entirely to the change in the diet, I

do not believe. The men have been at the same time removed

from the influence of those fumes of carbon, amidst which the

Japanese live and breathe. In Japanese houses charcoal is con-

tinually burned for heating and cooking, and the natural humidity

of the hot season keeps over everything a deep layer of pernicious

gases. In the new navy the men are not exposed to the same
influences, their heating being done by steam or coal. The fact

that the removal of the beri-beri patients to higher altitudes,

where the air is pure, results in improvement is proof positive

that the poison is inhaled. This fact, that is, the advantage of

altitude, must remind most readers of that unfortunate Neapolitan

dog, who inhales the oxide of carbon of the "cave of the dog,"

for the instruction and amusement of the visitor. The gas, which

in this grotto issues from some fissures, is so heavy that it remains

in the inferior part of it, and does not reach the nostrils of men

;

but the dog, breathing in the nether layers, falls down at once in

a paroxysm of asphyxia.

It is my opinion, if similar changes in the heating methods to

those which were introduced into the navy, were adopted

by the people at large the benefit conferred on the navy would
become a general, a national one. They have only to stop the

burning of charcoal.

That Europeans in Japan rarely contract beri-beri is partly ex-

plained by the fact that they are not exposed to charcoal fumes
in their houses.

However I do not contend that inhalation of carbonic gases, is

the only etiological factor of beri-beri. These factors are neces-

sary : Weakness, produced, on the one hand, by a feeble non-

albuminous diet, incapable of maintaining the natural resistance

of the body to morbid influences, or by climatic or other like in-

fluences,^ debilitating the muscular fibres and peripheral nerves,

and the toxic influence itself, that is, the presence of carbonic gases

when it continues for a sufficient time.

ORIGIN OF THE LINES OF MARS.

BY PROFESSOR HENRT W. PARKER.

On examining a copy of Schiaparelli's Map of Mars, May, 1889,

I called the attention of the geology class of Iowa College to the

striking general coincidence in the direction of the lines with

those of coast and mountain trends on the earth, and I referred to

the observations on these by Professor Benjamin Peirce, and a

suggested explanation by Professor James D. Dana. The coinci-

dence must have occurred to many persons; but I find no refer-

ence to it except in a paper by the younger Darwin (G. H. Dar-

win) read before the Royal Society in 1878, and printed in the
' Transactions," to which, as dealing with coast-lines, I was re-

cently referred by Professor Wolcott Gibbs and by S. C. Becker of

the U. S. Geological Survey. Mr. Darwin's remarks were

founded on a previous and probably much less detailed map of

Mars in " Append ice alle Memorie della Sooieta degli Spettro-

scopesti Italiani," Vol. VII., 1878. His papers (in Parts 1 and 2

of "Transactions," Vol. 170) relating to terrestrial physics are
'

' On the Bodily Tides of Viscous and Semi elastic Spheroids, and

on the Ocean Tides upon a Yielding Nucleus," and "On the

Precession of a Viscous Spheroid, and on the Remote History of

the Earth."" In the latter paper, referring to the dragging of

tidal protuberance greater at the equatorial regions than at the

polar, and the consequent distortion of a yielding globe, he says:

" The screwing of the earth's mass [as a viscous spheroid in

remote ages, his meaning seems to be] varies inversely as the sixth

power of the moon's distance multiplied by the angular velocity

6 The temperature in the ship's cabin, during the entire voyage nearly, was
over 80°; in the sun, in the Indian Ocean and tropics, it was as high as 126°. In

Japan, kakke occurs in the season when the sun is very hot and the air very

damp, and the days when these conditions are particularly oppressive, the

patients are regularly worse,

^ For some pertinent comparisons between the physics of the earth and of

Mars, with special reference to the state of internal stress of an elastic sphere

under tide-generating forces, but with no mention of the lines of Mars, see

Mr. Darwin's paper, " On the Stresses caused in the Interior of the Earth by
Weight of Continents and Mountains," in the same "Transactions," Vol. 173.
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of the earth relatively to the moon. And, according to that

theory [in the 6rst paper], in very early times the moon was very

near the earth, whilst the relative angular velocity was compara-

tively great. Now, this sort of motion, acting on a mass which

is perfectly homogeneous, would raise wrinkles on the surface

which would run in directions perpendicular to the axis of greatest

pressure. In the case of the earth, the wrinkles would run north

and south at the equator, and would bear away to the eastward

in northerly and southerly latitudes, so that at the north pole the

trend would be north-east, and at the south pole north-west.

Also the intensity of the wrinkling force varies as the square of

the cosine of the latitude, and is thus greatest at the equator and

zero at the poles. Any wrinkle, when once formed, would have

a tendency to turn slightly, so as to become more nearly east

and west than it was when first made.

"The general configuration of the continents (the large wrin-

kles) on the earth's surface appears to me remarkable when viewed

in connection with these results. There can be little doubt that,

on the whole, the highest mountains are equatorial, and that the

general trend of the great continents is north and south in those

regions. The theoretical directions of coast-line are not so well

marked in parts removed from the equator.

"The great line of coast running from north Africa by Spain

to Norway has a decidedly north-easterly bearing, and the long

Chinese coast exhibits a similar tendency. The same may be ob-

served in the line from Greenland down to the Gulf of Mexico;

but here we meet a very unfavorable case in Panama, Mexico,

and the long Californian coast-line.

" From the paucity of land in the southern hemisphere, the

indications are not so good, nor are they very favorable to these

views. The great line of elevation which' runs from Borneo
through Queensland to New Zealand might perhaps be taken as

an example of a north-westerly trend. The Cordilleras run very

nearly north and south, but exhibit a clear north-westerly twist

in Tierra del Fuego, and there is another slight bend of the same
character in Bolivia."

After speaking of his theory as in accordance with the views of

geologists, so far as they hold that the general position of conti-

nents is what it was from the first, Mr. Darwin remarks:
" An inspection of Professor Schiaparelli's map of Mars (1878),

I think, will prove the north and south trend of continents is

something [not] peculiar to the earth. In the equatorial regions

we there observe a great many very large islands separated by

about twenty narrow channels running approximately north and

south. The northern hemisphere is not given beyond lati-

tude 40°, but the coast-lines of the southern hemisphere ex-

hibit a strongly marked north-westerly tendency. It must be

confessed, however, that the case of Mars is almost too favorable,

because we have to suppose, according to the theory, that its dis-

tortion is due to the sun, from which the planet must always

have been distant. The very short period of the inner satellite

shows, however, that the Martian rotation must have been (ac-

cording to the theory) largely retarded; and where there has been

retardation, there must have been internal distortion."

The later map {Popular Science Monthly, 1889) after Schiapa-

relli's observations in 1888, gives the Martian surface from 70°

north to 70° south. The number of lines, including those of so-

called islands and coasts, running north-easterly, are about equal

to those running north-westerly ; although, east of 280° longitude

the lines are most strikingly north-westerly for about half the

surface of the planet, as any one can observe, inverting the map
to bring the north to the top, and the west to the left hand (see

"Septentrio" and "Oocidens" printed in the border of the map).

Beginning with the west, the longest north-west lines (all

double) and their angles with the equator are as follows, indicated

by names connected with them: Oreus, 20°; Pyriphlegethon, 47°

to 50° (both continued on the east in the map) ; Hydractes-Phlege-

thon, 24°; and Antseus-Eunastos, 40°, with virtual long continua-

tions extending it from 40° south to 60° north. The mean in-

clination of these four is about 34° ; and a striking fact is that

two are 20-24", and two 40-45° nearly. The mean of ten most

noticeable north-west lines, double or single, is about 42° 44'.

The longest north-east lines, also double, are Gigas, the in-

clination changing from 40° on the south of the equator to 30°

on the north; Phison. 45°; and Erebus-Cerberus, somewhat
curved, 25"; of great length, and continued as a single line east

through not less than 150° of longitude. The mean is about 43°,

excluding the double Jumana, 75°. Twelve conspicuous north-

east lines, single or double, have a mean inclination of nearly

50° 45'. A few others are north and south, or so nearly so as to

be counted such.

For comparison, a map of the earth on Mercator's projeection

must be taken. The mean of ten of the most noticeable north-

western trends of coast, mountain, or depression is 60°, as against

42° 44' in Mars. The mean of fourteen north-east is about46° 25',

as against 50° 45' of the twelve above mentioned in Mars, — a

striking similarity. The great features, running north and south,

are few, as in Mars; viz., the southern Andes, the Ural Moun-
tains ; and the less-known chain of eastern Africa.

Mr. G. H. Darwin's theory is, so far as known to the writer, the

best one for the earth, and the only one fairly worked out,

though, as Mr. Darwin acknowledged, it is poorly consistent with

the earth's great north-west lines, and is seemingly opposed to

the tidal probabilities of Mars, which has two small but near

moons of different revolution. It would be exceedingly interest-

ing if some mathematical astronomer would work out the com-

plicated problem of the tides of Mars (perhaps considerable at

conjunctions) on the supposition that its surface was all water.

But Mr. Darwin partly dismisses the moons, and refers to the ac-

tion of the sun, which, however, he thinks must have been incon-

siderable. This reference is curiously coincident with a reported

suggestion bj the late Professor Benjamin Peirce that our con-

tinental trends might be due to the "action of the sun." I cannot

get from his son, through a friend, any reference to a record of

his view; only that in a perhaps unpublished paper, or on some

occasion, he called attention, as everyone knows he did, to the

remarkable fact that the continental trends are great circles of

the sphere tangential to the arctic and antarctic circles, — a fact

with some striking illustrations, but not universal. Professor

Dana credits the first observation of this to Robert Owen, in his

" Key to the Geology of the Globe," 1857.

Professor James D. Dana suggested that the great lines of the

earth might be due to a system of cleavage comparable to that of

crystals.' He refers to parallelism observed in the crystals of a

solidifying mass, but does not give particulars. In some crystal-

line rocks, e. g. , gneiss, the parallelism conforms to layers of de-

posit, and here and in other instances may also have to do with

pressure. How it is in respect to unstratified metamorphic rocka

is a question to be determined by observation. There is one fact

on a limited scale that may have some weight; it is that, in cavi-

ties and fissures, implanted crystals have been observed to have

uniform alignment to the horizon and points of compass,—similar

faces of like crystals flashing simultaneously in the light. The

importance of this fact, so far as it holds true, is that the arrange-

ment must depend on some other force than molecular attrac-

tions; it may be from a very far-reaching cause, sufficient to

produce lines of weakness, here and there, that became concur-

rent. Perhaps we shall have to fall back provisionally on that

fetish of the ignorant and the semi-scientific, "electricity," sup-

posed to explain everything from a tornado to a nervous twinge.

In this case it might have a color of possibility, if it be true that

1 " Cleavage Structure In tlie Earth's Crust.—The prevalent north-east and

north-west courses of trends, the curves In the lines varying the direction

from these courses, and the dependence of the outlines and feature-lines of

the continents and oceanic lands upon these courses (p. 29) are the profoundest

evidence of unity of development in the earth. Such lines of uplift are llnea

of fracture or lines of weakest cohesion; and, therefore, like the courses of

cleavage in crystals, they show hy their prevalence some traces of cleavage,

structure In the earth, — in other words, a tendency to break in two transverse

directions rather than others.
" Such a cleavage-structure would follow from the mode of origin of the

earth's crust. The crust has thickened by cooling until now scores of miles

through; and very much as ice thickens — by additions to its lower surface.

Ice takes a columnar structure, perpendicular to the surface, in the process,

so as often to break Into columns on slow melting. The earth's crust contains

as its principal ingredient one or more kinds of feldspar, all cleavat)le min-

erals; and, as crystals on slow solidification often take a parallel position, so It

might have been in the cooling crust. This appears the more probable when
it is considered with what extreme slowness the thickening of the crust has

gone on, and the immeasurable length of time it has occupied.''—Dana's
" Manual of Geolrgy," 18V6, pp. 737-8.
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earth- currents have anything to do with such dispositions of mat-

ter as the renewed deposit of ores asserted of certain dry mines

and tunnels; but no rock-bed, probably, is dry enough to demand

such an explanation, wliich itself requires a great deal of explaining.

In this connection I will add that a hexagonal crystallization

in Mars, occurring to the mind of one of your correspondents, is

as wild as the canal idea. The radiating lines are on too vast a

scale ; and there is nothing in any known crystallizations to favor

the idea, unless it be the little six-rayed stars of frost spicules,

from which the jump to Marfan continents is too great. The

radiations have their counterpart in the old volcanic surface of

the moon and some analogous facts on the earth ; also in moun-

tain system " knots," Himalayan or other.

On the whole, the action of lunar and solar tides on planets

while in a viscous condition, with more or less crust, is the only

hypothesis that so far promises well, in explanation of the re-

markable lines of the earth and Mars, notwithstanding the diffi -

culties mentioned.

Yo ikera, N.Y., Oct. 27.

RESDUAL PERSON.ALITY.

EY ARTHtJR E. EOSTWICK. PH.D , MONTCLAIR, N. J.

Evidence is not wanting to show that what we call personality

is an extremely complex thing, the sum of subsidiary personali-

ties which now shift and change like the figures in a kaleidoscope,

and again, becoming sharply defined under some abnormal con-

dition, crvstallize into two or more distinct groups of elements,

which alternately sleep and wake or even co-exist. These com-

plex elements may be so unstable, the groups composing them
constantly breaking up and forming new combinations, that the

idea of multiple personality does not naturally attach itself to

theiB ; it is only -when they become stable, and especially when
each exhibits a well-defined consciousness, that we begin to think

of such a thing. But, besides the abnormal and diseased con-

ditions which cause such a separation or crystallization, there are

other conditions in which it appears somewhat less distinctly.

To one class of these I desire to call attention very briefly — to

that embracing wliat may be called cases of residual personality.

Residual phenomena of all kinds are particularly interesting

and instructive, especially those where the few things remaining

in a group after many have been removed differ widely in their

collective properties from those that have been taken away, while

these latter are not in any way distinguishable from tluse of the

sum of both before the division. This is the case often with resid-

ual personality. Nothing is more common than for a group of

elements in what we call a person to be differentiated in one of

various ways, leaving behind a residual group differing altogether

in its characteristics, though the differentiated group represents

to us, and is indeed considered to be identical with, the original

person.

The commonest method of such differentiation is sleep. The
elements which sleep, are, as it were, subtracted from the normal
personaiity, but there is usually left behind a very curious some-
thing— illogical, credulous, fantastic — whose nightlj' experiences

the whole re-united person recollects in the morning as dreams.

The next commonest case is that of the absent minded person.

The major part of the person being absorbed in mental processes

of some sort, the residual person lives its own separate mental life,

thinks, feels, and wills by itself, and perhaps carries on a train of

processes which is continuous with a preceding train carried on
under similar circumstances the day before. This residual person

may act very mechanically ; the re-united person may fail to recol-

lect what its acts or thoughts were and be surprised to find how
it has been making use of his limbs while he — what he vainly

regards as the one unalterable ego— has been absorbed in thought;

but, on the other hand, it may be perfectly conscious, and may
earrj on an entirely different train of thought of its own. Almost
always, however, it is eccentric, and betrays a weakness at one
point or another.

For instance, a suburban resident, whom we will call A, is

accustomed on landing at the New York side of the ferry to aban-

don the mechanical task of walking to his office entirely to his

residual personality, and to give up the major part of himself to

thought. The two personalities act often with perfect— always

with practical — separateness, the residual person being quite

equal to the low task of evading vehicles, steering clear of

passers-by, and turning the proper corners. When the office is

reached and the two persons again become one, it is often a diffi-

cult task to remember any circumstances of the walk. On one

occasion, however, A left the Aslor Library on Lafayette Place,

as he supposed, intending to walk down Clinton Place. To do

this he must turn first to the left, then to the right, and then

again to the left. He turned once to the left, and after some
time became dimly conscious that he had walked for a longtime,

and that the place for the second turn had not been reached.

Coming to himself, he found himself far down Broadway. Trac-

ing back his course mentally, he discovered that he had been in

the Mercantile Library instead of the Astor; his first turn there-

fore had taken him down Broadway, and he of course did not

reach the place for the second. Mark now the peculiarities of

his residual person. It knew just where it was to turn and in

what direction, and had sense enough to be uneasy when it did

not come to the proper place to turn, but it had not intelligence

enough to know that it was on the wrong street. Its mind was

too weak to be trusted further than it was accustomed to go.

This residual person, in short, was about on a par with a harm-

less idiot.

Again, B, a New Yorker, is walking along absorbed in aprocess

of thought, when his residual personality sees his friend C ap-

proaching. It is not astonished, for he is near C's lodgings, but

as the person supposed to be C comes nearer, it sees that he only

slightly resembles C; he has on shabby clothes, and his face is

entirely different. The natural conclusion would be that the per-

son approaching was not C. The residual person, however, does

not argue thus It concludes at once that C has greatly changed

;

that he has become poor, an<l that his appearance has altered for

the worse. Pity and surprise are plainly felt by the residual

person. During these mental processes, so similar to those of a

dream-residual, the major person has kept on with his own t;rain

of thought. Finally, however, on the close approach of the sup-

posed C, they unite in a flash into the normal person, the two
separate consciousnesses become one, and tlie truth is recognized

at once. No doubt these cases can be paralleled by thousands of

others. It seems to me that they are as true instances of double

personality as any exhibited by epileptic or hypnotic persons.

Why should the residual person differso from the normal, while

the differentiated person is precisely like the normal ? If we take

199 gallons of water from 200, is not the remaining gallon still

water? There are many mathematical analogies. In geometry,

if vve draw a parallel to the bas^ of a triangle we thereby cut off

a precisely similar triangle, yet what is left has no resemblance to

a triangle. This analogy, carried out, would point to a consider-

ation of personality as a function of position or arrangement of

elements, as chemical isomers are functions of the position of their

constituent atoms. But an algebraic analogy, which ties us down
to no such hypothesis, probably comes nearer the truth. Consider

the identical equation {X + Y) — {^a X + b Y) =(1 — a) X +
(1 — b)Y. If a = b. the ratio of the two terms of minuend, sub-

trahend, and remainder, each = — . But if a and b differ very

little from unity and from each other, then ,-may be sensibly

1-b
the terms of the subtrahend will be sensibly that of the terms of

the minuend, while that of the terms of the remainder may differ

greatly from both. In the same way, by extending the number of

terms, we may subtract from any polynomial what is sensibly a

sub-multiple of it, and yet leave a remainder whose terms bear a

very great disproportion. Hence it is, no doubt, that the removal

of a group of elements of personality that seems to represent one's

normal self may leave a residue so different and so incongruous.

It will be observed that what has been said is entirely indepen-

dent of any hypothesis as to the nature of the elements of per-

sonality and the mode of their combination.
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CURRENT NOTES ON ANTHROPOLOGY.—XIX.

[Edited by D. G. Brinton, M.D., LL.D.']

[Dr. Brinton has been appointed, by the President, a commis-

sioner to represent the United States at the Columbian Historical

Exhibition in Madrid, and will be absent from the country about

two months. One more instalment of these notes will appear

before his return.

—

Ed.]

The Congress of Criminal Anthropology.

The third International Congress of Criminal Anthropology

was held in Brussels Aug. 7-13, and resulted in a decide 1 advance

in this extremely valuable braiich of science. Although Professor

Lombroso of Turin, who is looked upon almost as the father of

the subject, was absent, and indeed the whole of the Italian

contingent— disgruntled, for some reason, it was alleged—
stopped away, yet there were very active discussions and a very

marked change of base in regard to the physiology of the crimi-

nal classes.

Those who have followed the French and Italian writers are

aware that they have taken great pains to define the "criminal

type." It has been alleged that habitual criminals have a lower

average cerebral capacity than others; that their foreheads are

retreating, and their brain developed posteriorly; that their lower

,jaws are strongly pronounced and their ears frequently deformed

;

their hair thick and coarse, but their beard scanty; and so on.

Such was the " criminel nfe " of the French, the " uomo delin-

quente " of tlie Italians. But the Brussels Congress may be said

to have upset all this interesting theory. Dr. Tarnovski of St.

Petersburg and Dr. Naecke, from a very wide collation of obser-

vations, denied any special physical peculiarity in criminals, either

male or female.

The tendency of all the leading speakers was to look upon
crime as the result of psychical and social rather than physical

peculiarities. It is true that physical abnormalities are more
frequent in the criminal class, but there is no constant relation

between any one of them and crime. Very many criminals have
an inherited tendency to some form of mental alienation; many
others owe their character to purely personal and social influences

of a deleterious character. Society is far more to blame for

their existence than has hitherto been acknowledged; and if the

tide of crime is to be stayed, we must liave recourse to sounder
moral instruction, more judicious systems of legal procedure,

and an improved doctrine of punishment. This is the important
practical lesson taught by the Brussels Congress.

The next Congress was fixed for 1896, in Geneva.

Shape of Sclavic Skulls.

In connection with the article on this subject contributed to

Science, Oct. 38, by Dr. John Beddoe, I may refer to the meas-

urements of Czech skulls, from villages of pure blood in Bohemia,

by Dr. L. Niederle, published in the June issue of the Miftheil.

der Anthrop. Oesell. in Wien. He found them decidedly brachy-

cephalic, averaging about 8.5. the skulls of women being more so

than those of the males. They were also leptoprosopic, meso-
rhinie, and liypsicephalic. These peculiarities correspond closely

to those noticed in the living population of Bohemia, especially

where of pure Sclavic blood. Most of the school-children are

broad-headed, more markedly so than the adults. They lose in a

measure this trait on growing to adult years. The dolichoid

form is distinctly more frequent and pronounced in living men
than in women, even in the same village and of the same family.

Lingaistic Affinities of the Ancient Coptic.

In a memoir prepared for the tenth session of the International

Congress of Orientalists, Dr. Carl Abel presents a summary of

the evidence which he has been industriously collecting for years

to prove the etymological relationship of the language of ancient

Egypt with the Indo-European stock. It is an extremely intri-

cate subject, and to many his methods will appear strange, and
at first sight repellant. He claims, for instance, that a primitive

radical often has two meanings which are the precise ppposjtesof

each other, a? "good" and '-bad," or "white" and "black."
Again, that such a radical was frequently reversed in its sounds,

for example, that rak and kar are tlie same word, the one being
read and originally pronounced backwards, but both are to be
construed as the same root. He also presents a series of substi-

tutions in sounds, one organ occasionally taking the place of an-
other in utterance, according to definable laws.

These novelties to old -fashioned students of Aryan and Semitic
tongues have not aided to make his views popular; but they have
been accepted by such distinguished scholars as Professor Maspero
of Paris, Professor Harlez of Brussels, and Professor Sayce of

Oxford, as throwing a new and valuable light on the phonetic
laws of ancient Coptic. If European scholars would study more
diligently the aboriginal tongues of America, they would learn

that all these, and various other linguistic processes of which
they seem to have very faint comprehension, are part and parcel

of the natural development of human speech.

Pre-Columbian Migrations in America.

In the October number of the Proceedings of the Royal Geo-
graphical Society, Judge E. F. Im Thurn has an instructive arti-

cle on British Guiana, giving much fresh information about the

economical conditions and gold-diggings there. At its close, he
speaks of the native population, and indulges in some specula-

tions as to the origin of the Caribs and Arawacks, who at the time

of the discovery inhabited the West Indian archipelago and the

northern shores of South America. He maintains that both these

nations migrated from the northern continent, following the

chain of islands till they reached the southern mainland, where
the Caribs located to the east of the mouth of the Orinoco and the

Arawacks to the west. The Warraus he believes to have been the

antecedent occupants of the region.

As Mr. Im Thurn has written much and well on the Indians of

Guiana, I feel called upon to state that there are no facts which
justify the theory here advanced, and that every evidence points

unequivocally in the opposite direction. Both Caribs and Ara-

wacks unquestionably came from the interior of the South Ameri-

can continent and moved northward, the Arawacks reaching as

far as the Bahamas, where Columbus found them, while the

Caribs had no permanent villages north of Jamaica. The re-

searches of von den Steinen, Adam, Ehrenreich, and others have

settled this beyond reasonable doubt. All the inhabitants of

Cuba were Arawacks, but had come from the south. Not a trace

of either Carib or Arawack dialects occurs in North America,

but they can be found southward to the Rio de la Plata.

Civilization as Influenced by Race.

The perspicuous writer, M. Gustave Le Bon, has an interesting

article in the Revue Scientiflque for October, on the evolution of

civilization and the arts as influenced by race. His thesis is that

what we call civilization is the expression of certain modes of

thought and feeling peculiar to each race; that one race can never

thoroughly assimilate the civilization of another; and that the

evolution of culture never follows parallel lines in the different

races, one developing one element, another diverse elements.

This is especially true of arts and religions, these bearing in their

evolution little proportion to the remaining momenta of culture.

A lower race, he maintains, cannot derive much of real utility to

itself from another of considerably higher civilization; and, in

general, whatever a race thus borrows, it transforms to suit its

own individuality and racial psychology, so that little of the

original is left.

These opinions he supports by an examination of the traits of

the world religions in different races. Islam in India is no longer

monotheistic, but as polytheistic as Brahmanism; so is Chris-

tianity among Indo-Germanic peoples; marabouts, saints, virgins,

and incarnations of deity are worshipped, not at all the one God
of the original Semitic cult. In a similar manner government,

institutions, and arts are sure to be transformed by the racial

mind, acting unconsciously, and adapted to its peculiarities. He
concludes that the effort to force European civilization upon the

lower races, unless in a much modified form, i« vain and hope-

less
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ORIGIN OF VOLITION IN CHILDHOOD.'

BT J. MARK BALDWIN.

In earlier articles of this series ' I have endeaTored to trace the

development of the child's active life up to the rise of volition.

The transition from the involuntary class of muscular reactions

to which the general word " suggestion" applies, to the perform-

ance of actions foreseen and intended occurs, as I have before in-

timated, through the persistence and repetition of imitative sug-

gestions. The distinction between simple imitation and persistent

imitation has already been made and illustrated in an earlier arti-

cle. Now, in saying that volition— the conscious phenomenon of

will — arises historically on the basis of persistent imitation, what
I mean is this : that the child's first exhibition of will is its re-

peated effort to imitate movements seen and noises heard.

An adequate analysis of will with reference to the fiat of voli-

tion reveals tliree great factors for which a theory of the origin of

this function must provide. These three elements of the volun-

tary process are desire, deliberation, and effort. Desire is distin-

guished from impulse by its intellectual quality, i.e., the fact

that it always has reference to a presentation or pictured object.

Organic impulses may pass into desires, when their objects

become conscious. Further, desire implies lack of satisfaction of

the impulse on which it rests — a degree of inhibition, thwarting,

unfultilment. Put more generally, these two characteristics of

desire are: (1) a pictured object suggesting a satisfaction which
it does not give, and (2) an incipient motor reaction which the

imaged object stimulates but does not discharge.^

The first clear cases of desire— as thus imderstood — in the

life of the child are seen in the movements of its hands in grasp-

ing after objects seen. As soon as there is clear visual presenta-

tion of objects we 6nd impulsive muscular reactions directed

toward them, at first in an excessively crude fashion, but becom-

ing rapidly refined. These movements are free and uninhibited—
simple sensori-motor suggestive reactions. But I find, in experi-

ments with my children, that the vain grasping at distant objects,

1 The theory of the rise of volition bere announced was presented in detail

at the International Congress for Experimental Psychology which met in Lon-
don in August ; a full abstract is to be found in the Proceedings of tbe Con-
gress. The entire paper with further elaboration Is to appear in an early

issue of Brain (London).

2 "Suggestion in Infancy," Science, Feb. 27,1891; "Infants' Movements,"
Science, Jan. 8, 1892.

' Cf. my " Handbook of Psychology,' Vol. II., Chap. XIV., 5 2, for a fuller

development.

which prevailed up to about the sixth month, tended to disappear

rapidly in the two subsequent months — just about the time of

the rise of imitation. During the eighth month, my child, H.

,

would not grasp at highly- colored objects more than sixteen

inches distant, her reaching distance being ten to twelve inches.*

This training of impulse is evidently an association of muscular

(arm) sensations with visual experiences of distance. The sug-

gested reaction becomes inhibited in a growing degree by a coun-

teracting nervous process; and here are the conditions necessary

to the rise of desire. It is safe, therefore, I think, to say, that

desire takes its rise in visual suggestion and develops under its

lead.

The two further requisite-3 to the process of volition are delib-

eration and effort. The word ''deliberation" characterizes the

content of consciousness, and may be best described as a state of

polyideism, or relatively unreduced plurality of presentations,

with a corresponding plurality of motor tendencies (motives).

The feeling of effort seems to accompany the passage of con-

sciousness into a monoideistic state after deliberation. It arises

just when an end is put to the motor plurality by synthesis or

co-ordination. Deliberation may exist without effort, as is seen

in deliberative suggestion already described and in pathological

aboidia, in which a man is a prey to un-coordinated impulses.

Now these further conditions of the rise of will are present first

in childhood in persistent imitation, the try-try-again experience.

In the pre-imitative period, the so-called efforts of infants are

suggestive reflexes. My child, E., strained to lift her head in the

second month when any one entered the room ; and in her fourth

month, after being lifted by the clasping of both her hands around

her mother's fingers, the mere sight of fingers extended before her

made her grasp at them and attempt to raise herself. Such

cases— on which many writers rely, e.g., Preyer—fall easily under

sensori-motor suggestion as it borders on physiological habit. The
nearest it comes to will is that it may involve faint glimmerings

of desire, but it certainly lacks all deliberation. Further, simple

imitation, as has already been said, can be readily accounted for

without any appeal to deliberation or effort and even without an

appeal to desire.

In persistent imitation we have an advance on simple imitation

in two ways : (1) A comparison of the first result produced by

the child (movement, sound) with the suggesting image or
" copy " imitated, i. e., deliberation. This gives rise to the state

of dissatisfaction, motor restlessness, which is desire, best de-

scuibedas "will-stimulus;" (2) the outburst of this complex motor

condition in a new reaction, accompanied in consciousnees by the

attainment of a monoideistic state (end) and the feeling of effort.

Here, then, in persistent imitation we have, thus briefly put, the

necessary elements of the voluntary psychosis for the first time

present.

The reason that in imitation the material for will is found is

seen to be that here the "circular process" already described

maintains itself. In reactions which are not imitative (for exam-

ple, an ordinary pain-movement reaction) this circular process,

whereby the result of the first movement becomes itself a stimu-

lus to the second, etc., is not brought about; or, if it do arise, it

consists simply in a repetition of the same motor event fixed by

association— as the repetition of the ma sound so common with

very young infants. Consciousness remains monoideistic. But

in imitation the reaction performed comes in by eye or ear as a

new and different stimulus ; here is the state of motor polyideism

necessai'y for the supervention of the feeling of effort.

From this and other lines of evidence,'' we are able to see more

clearly the conditions under which effort arises. It seems clear

that (1) the muscular sensations arising from a suggestive reaction

do not present all the conditions; in young children, just as in

habitual adult performances, muscular sensations simply give a

repetition of the muscular event. The kiueesthetic centre empties

into a lower motor centre in some such way as that described

by James {Psychology, II., p. 583) along the diagonal line mc, mp va

< See Science, XVI., 1890, p. 247.

= Other evidence Is (a) a research on students, called " Persistent Imitation

Experiment," and {b) evidence from the pathology of speech ; for both of

which see the detailed article to appear in Brain.
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the " motor square " diagram given below (Fig. 1). This is also

true when (3) sensations of the "remote" kinsesthetic order (the

sight or hearing of movements made) are added to the muscular

sensations. They may all coalesce to produce again a repetition

of the original reaction. The "remote" and "immediate"

sources of motor stimulation reinforce each other. This Is seen

in a child's satisfied repetition of its own mistakes in speaking

and drawing, where it hears and sees its own performances. Con-

10. I. — Simple Imitation. v,v' = visual 8eat ; mp = motor seat ;mt = mus-

cle moved ; mc = muscle-eense seat ; A = " copy " imitated ; B = Imi-

tation made. The two processes v and v' coalesce and the reaction

is repeated without change or eSort.

sequently (3) there is muscular effort only when the "copy" per-

sists and is compared with the result of the first reaction; that is.

on the physical side, when the two processes started by the " copy "

and the reactive result reach the higher co-ordinating centre

together. The stimulus to repeated efifort arises from the lack of

co-ordination or identity in the different stimulations which reach

the centre of co-ordination simultaneously. The mental outcome,

effort, accompanies the motor outburst of these combined in-

FlQ. u.—Persistent Imitation with Effort. C=8ucc69sful imitation; cc— co-ordi-

nating center. (Other letters same as in Fig. I.) The processes at v

and v' do not coalesce but are co-ordinated at cc In a new reaction

mp', mt\ which Includes all the elements of the '*copy '' (A) and

more. The useless elements then fall away because they are useless

and the successful effort is established.

fluences, and, as soon as this outbui'st reproduces the "copy,"
the effort is said to •• succeed,' the subject is satisfied, "will-stim-

ulus " disappears, and the reaction tends to become simple as

habit.

Physiologically the point which distinguishes persistent imita-

tion with effort from simple imitation with repetition is this con-

flict of processes in the centre. In simple imitation the excite-

ment aroused by the reaction, as its result is reported inwards by

the eye or ear, finds no outlet except that already utilized in the

first discharge; hence it passes off in the way of a repetition of

this discharge. See Fig. I.

In persistent imitation the first reaction is not repeated. Hence
we must suppose the development, in a new centre, of a function

of co-ordination by which the two regions excited respectively by

the original suggestion and the reported reaction coalesce in a
common more voluminous and intense stimulation of the motor

centre. A movement is thus produced which, by reason of its

greater mass and diffusion, includes more of the elements of the

" copy." This is again reported by eye or ear, giving a " remote"

excitement, which is again co-ordinated with the original stimu-

lation and with the after effects of the earlier imitations. The
result is yet another motor stimulation, or effort, of still greater

mass and diffusion, which includes yet more elements of the

"copy." And so on, until simply by its increased mass — by the

gi'eater range and variety of the motor elements enervated —
the "copy'' is completely reproduced. The effort thus succeeds.

See Fig. 3.

When muscular effort thus succeeds by the simple fact of in-

creased mass and diffusion of reaction, the useless elements faH

away because they have no emphasis. The desired motor ele-

ments are reinforced by their agreement n ilh the " copy," by the

dwelling of attention upon them, by the pleasure which accom-

panies success. In short, the law of survival of the fittest by

natural, or, in this case, physiological, selection assures the per-

sistence of the reaction thus gained by effort.

This theory of the physical process underlying volition is not

open to the objections commonly urged against earlier views-

How can we conceive the relation of mind and body? The
alternatives heretofore current are three : either the mind interferes

with brain processes, or it directs brain processes, or it does noth-

ing— these are the three. Now, on the view here presented, none

of these is true. The function of the mind is simply to have a

persistent presentation — a suggestion, a "copy." The law of

sensori-motor reaction does the rest. The muscles reflect the in-

fluence of the central excitement; this creates more excitement,

which the muscles again reflect ; and so on until, by the law of

lavish outlay, which nature so often employs, the requisite muscu-

lar combination is secured' and persists.

Further, a direct examination of the infant's earliest voluntary

movements shows the growth in mass, diffusion, and lack of pre-

cision which this theory requires. In writing, the young child

uses hand, then hand and arm, then hand, arm, tongue, face,

and finally his whole body. In speaking, also, he "mouths" his

sounds, screws his tongue and hands, etc. And he only gets

his movements reduced to order after they have become by effort

massive and diffuse. I find no support whatever, in the children

themselves, for the current view of psychologists, i.e., that voluntary

combinations are gradually built up by adding muscle to muscle

and group to group. This is true only after each of these elements

has itself become voluntary. Such a view implies that the infant

at this stage knows that he uses his muscles, which is false; knows
which muscles he has learned to use, which is also false; and is

able to avail himself of muscles which he has not learned to use,

which is equally false— not to allude to the fact that it leaves

suspended in mid-air the problem as to bow the new combination

intended gets itself realized in the muscles.

It is evident, also, that in accounting for the earliest voluntary

movements as cases of persistent imitative suggestion, we are

making the presentation which constitutes the "copy" a thing

imported into consciousness, a " suggested " thing which is im-

posed upon the infant by the necessities of its receptive nature.

And so it is. Whether and how the mind ever gets away from this

chain of suggestions or "copies," selects its own "copy" or end,

and secures by its own choice the persistence of it — this is the

question of voluntary attention. Its consideration would lead ub

too far afield from our present topic, the babies.

' This application of the principle of " natural selection " to muscular
movement is so simple a solution of this crucial problem that I fear I must
have overlooked some suggestion of It in the literature of the subject. M
any rate, the tracing of it in the phenomena of imitative suggestion has not

occurred elsewhere. As a generwl h^p -taesis. hi wever, It is independent of

the question as to whether muscular effort is first found in imitation.
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TliE INTERNATIONAL CONGRESS OF EXPERIMENTAL

PSYCHOLOGY, HELD IN LONDON, AUGUST, 1893.

BT ARTHUB MACDONA.LD, SPECIALIST IN THE U. S. BUREAU OF EDU-

CATION, AND OFFICIAL DELEGATE TO THE CONGRESS.

One of the distinguishing features of the late International

Congress for Psychology is the prominent part that phvsiological

investigations assumed. This may be taken as an iodication of

the prevalent tendency to study the objective rather than the

subjective side of consciousness. Yet not a few of the members

read papers, which gave the results of an empirical study of sub-

jective reality. The subject of hypnotism and allied states was

also one of great interest to all.

Some of the most important questions considered were in the

domain of the physiology of the brain, about which compara-

tively little is known. The statement has often been made that

the frontal convolutions are the seat of the intellect as distin-

guished from the will and desire. This was based upon com-
parison in the development of this region in man and the lower

animals, upon results of accident or disease in man and experi-

ments upon monkeys by Ferrier, Horsley. and Schafer, and

upon dogs by Hitzig and Goltz. For the reason that antiseptic

precautions were not taken in either Ferrier's earlier experiments

«r Goltz's or Hitzig's, it isnot certain but that the results obtained

may have been due to an extension of the effects of the injury.

Professor Schafer thought it worth while to repeat these experi-

ments upon the prefrontal region by a mode of operation that en-

tu-ely avoided the shock following from a bilateral removal of a

more or less extensive part of the brain. He said that he had

often noticed in operating upon the brain that extensive bilateral

lesions are liable to be followed by apathy and apparent idiocy,

whether the operations were in the frontal or in other regions,

more in fact in the temporal than in the frontal region. He
Ihinks it is very probable, therefore, that (1) the question of shock

and (2) that of considerable loss of brain substance and removal

of support from the rest of the brain (thus impairing the cerebral

functions generally) may modify the result. For these reasons

Professor Schafer has recently operated, not by actually remov-

ing the portions of the brain, but by severing their connections

with the rest of the mantle and with the brain-stem. This can

he effected with scarcely any hemorrhage and with no perceptible

shock. In several instances in which Professor Schafer has

thus severed the prefrontal lobes in monkeys, there was an entire

want of appreciable symptoms. In no case did the animals show

the dullness and apathy previously noticed, but they appeared as

bright and intelligent after recovering from the effects of the

anaesthetic as before the operation. These experiments, there-

fore, do not support the view that the prefrontal lobes are espe-

cially the seat of intelligent attention.

In this connection it will be interesting to note Professor

Horsley's demonstration of localization of functions in the mon-
key 's brain, which was given before a number of specialists and
psycho-physicists. The monkey was put under the influence of

an anaesthetic, and quite a portion of the cranium removed. By
electric stimulation Professor Horsley demonstrated clearly the

fact of localization; he was able to predict before applying the

electrodes what movements would take place, as in the arm, fin-

gers, and face. The experiment was very satisfactory to the

witnesses, although Professor Horsley did not think it had suc-

ceeded as well as in many former cases when he had performed

St before his classes. These now well-known localized areas in

the brain of monkeys have been found also by Horsley and

Schafer in the anthropoid ape, which is still nearer man. But
the proof has been made complete in a demonstration upon human
beings by Professor Horsley. It was in the case of two epileptics

in whom an operation was necessary. As far as the operation

permitted, it was found that the same localization of function

existed in man. It is well to note that the success of experi-

ments upon animals is often due to developed operative skill, as

is obtained in surgery. The writer has witnessed many opera-

tions of this nature by well-known specialists, but has never seen

it so neatly done as by Professor Horsley. Professor Horsley

was also very careful to see that the animal felt no pain through-

out the whole operation. One is reminder! of Professor Munk's
experiments on the dog at Berlin, which attracted great attention

at the time. Both Munk and Horsley are surgeons

It is true that, if one single function is localized, brain localiza-

tion is established ; but this a priori method is being made less

and less necessary by experimentation. It would seem from these

and other investigations that the intellectual function is diffused

over the whole brain; this is strengthened by purely psychologi-

cal considerations from the directing power of the reasoning fac-

ulty over the psychical functions in general. It would seem
probable that by moreexact methods and skilful operations general

localized areas will be established throughout the brain, but that

these areas can be absolutely defined is quite improbable; first,

because they seem gradually to overreach, one area into the other,

and, second, the brain is a vicarious organ and the extent of this

characteristic will be difficult to determine. But when one

thinks of the complexity of the finer anatomy of the brain, not

to mention its histo-physiology and chemism, the vastness of the

field of investigation is evident; yet these positive results in the

coarser anatomy and physiology are an initial starting-point of

the highest importance, and may lead in the future to things as

yet unthought of.

A recent experiment illustrating kinsesthesis was described by
Dr. Ransom; it was a case of epilepsy where the convulsions be-

gan by tingling and spasm in the left hand ; the following perma-

nent abnormal conditions resulted in this hand: (1) Slight tactile

ansBsthesia, (3) diminution of muscular sense, (3) diminution of

motor power. The operation showed a cyst compressing the

cortical centre for the left hand. After recovery from the opera-

tion this area was faradized by electrodes inserted through the

scalp, without an anEesthetic. From this resulted (1) contraction

of groups of muscles in arm and hand by moderate current, (3)

production of sensation with a weaker current, contraction added

when current was strengthened, (3) improvement of muscular

sense during and after stimulation, (4) weakening of voluntary

motor power, after a strongly induced contraction.

Dr. H. Donaldson, in his observations on the anatomy of the

brain of Laura Bridgman, found the following peculiarities: de-

pression of the moter speech-centre, a slenderness of the first tem-

poral gyrus on both sides and a blunting of both occipital poles

with a special disturbance of the fissures in the right cuneus,

poor development of temporal lobes, the cranial nerves connected

with the defective sense organs were slender, the left optic nerve

being the one most affected; the extent of cortex was normal

but unduly thin all over; this thinness, however, was most

marked in the areas for the defective senses, due in part at least

to the smallness of the cortical c,ells there present. In general,

the case represents a maximum peripheral disturbance in the sen-

sory cranial nerves, associated with only such central lesions as

followed from lack of exercise and growth.

In his investigations of the muscular sense in the blind, Dr.

Goldscheider found a developed sense of touch in the hand and

finger joints, and the cause of this was psychical, consisting in a

sharpening of the attention and in practice. The sense of loca-

tion in the skin is small in the blind. In order to recognize

forms by touch, the sensation of motion is of greater importance

than the sensibility of the skin. Children, whether blind or not,

possess a finer sensibility for passive motion than adults.

An interesting paper was that on " A Law of Perception,'' by

Professor Lange of Odessa. The process of every perception con-

sists in a rapid change of a whole series of psychical moments or

steps, in which every preceding step presents a less concrete and

more general condition, and every following step a more concrete

and differentiated psychical condition. There are four principal

steps, or stages, in this process of perception: (1) the simple

shock, without quality, (3j the consciousness of general modality

in the sensibility, (3) consciousness of its specific quality, and (4)

consciousness of its spacial form.

The steps, or stages, of our perception correspond to the devel-

opment of perception in general biological evolution. The so-

called muscular reactian consists in a reaction in consciousness

upon a simple and undifferentiated shock; the muscular or the in-
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nervation effort is not essential to the muscular reaction. The so-

called sensorial reaction is not a determinate act, but the reaction

upon one of the following steps of perception. The relation be-

tween subject and predicate in an act of judiiment is a particular

case of the law of perception. The consciousness of difference

has no ground in the sense of time. The so-called time of choos-

jng shows no element of will.

Mrs. C. L. Franklin, after explaining the difiSculties of the

Hering or the Young- Helmholtz theories of light sensations, pro-

posed the following new theory: In its earliest stage of develop-

ment vision consisted of nothing but a sensation of gray (using

the word gray to cover the whole series, black—gray—white).

This sensation of gray was brought about by the action upon the

nerve-ends of a certain chemical substance, set free in the retina

under the influence of light. In the development of the visual

sense, the molecule to be decomposed became so differentiated

as to lose only a part of its exciting substance at once ; these

chemical constituents of the exciter of the gray sensation can

therefore be present separately and cause the sensation of red,

green, and blue. A recombination of these substances produces

the gray sensation ; the mixing of these three colors gives a sen-

sation of no color at all, but only gray. The theory is that of a

differentiated color-molecule.

Professor Pierre Janet gave a somewhat extensive description

of a disease which he designates as a new form of psychological

disaggregation, a mental disease consisting in the weakening of

the power of synthesis, which permits during each moment to at-

tach new psychological phenomena to the personality, which are

reproduced in the mind. This disease has different forms, ac-

cording as the incapacity for synthesis affects the sensations,

movements, or souvenirs.

Professor Liegeois of Nancy showed it to be quite probable that

a woman, who had been condemned to twenty years of hard la-

bor for attempting to poison her husband, was suggestible and
hypnotizable to a high degree; that she had received suggestions

from a doctor, her lover, to poison her husband in order to be

able to marry the doctor; that her moral liberty was greatly

diminished if not abolished. Professor Liegeois commended such

cases to magistrates, judges, physicians, and juries, so that

incompetence and contradictions and excessive severity may be

prevented.

Dr. Liebeault and Professor Liegeois described a case of mono-
maniacal suicide, which was cured by suggestion during hyp-

notic sleep. It was a woman who had had tendencies to suicide

for eleven months.

Dr. Berillon, editor of the Revue de I'Hypnotisme, spoke on the

applications of hypnotic suggestion to education. From an expe-

rience of attempting hypnotism with some 250 children of both

sexes, he deduced these conclusions: In ten children from six to

fifteen, of different cla^^sesof society, eight could be put into pro-

found sleep after the first or second seance. Contrary to the

general opinion, the difBculties of causing profound sleep were
greater in proportion as the child presented neuropathic heredi-

tary defects. Healthy children with good antecedents were gen-

erally very suggestible, and consequently hypnotizable; they are

very sensitive to imitation. While their sleep has the appearance

of normal sleep, yet it is easy to obtain amnesia on awaking,

negative hallucinations, suggested dreams, and automatic accom-
plishment of suggested acts. This sensibility to suggestion and
liypnotism has been utilized in treating cases which concern peda-

gogics as much as medicine; such are those with nervous in-

somnia, nocturnal terrors, somnambulism, cleptomania, onanism,

incontinence of urine, inveterate laziness, filthiness, and moral

perversity. These facts have been verified by a large number of

authors; they belong to practical psychology. Suggestion con-

stitutes a process of investigation which permits us to submit to a

rigorous analysis the different intellectual faculties of children,

and thus to aid pedagogics by the experimental method.

Mr. P. W. H. Myers, in a paper on "The Experimental Induc-

tion of Hallucinations," considers it a drawback to experimental

as compared with introspective psychology that we are liable to

lose in profundity what we gain in precision; new experiments

are required if the operations of the subconscious strata of our in-

telligence are to be reached ; such operations tend to be manifested

spontaneously in forms of active and passive automatism, such
as automatic writing and visual or auditory hallucinations. As
to the extent to which these phenomena can be reproduced ex-

perimentally, hypnotism is at present the principal means. A
form of hallucination which is harmless and easily controlled is

" crystal vision," that is, the induction of hallucinatory images by
looking steadily into a crystal or other clear depth or at a polished

surface. In this way the crystal helps the externalization of

those images, sometimes by scattered reflections which suggest

points de repere; or by partially hypnotizing the gazer. But a

crystal vision may sometimes pass insensibly into the summoning
up of externalized images, or quasi-percepts, with no definite nidus

or background. Such images, or percepts, may depend upon a

perceptivity antecedent to sensory specialization and of wider

scope.

In speaking of experiments in thought-transference, Mrs. Sidg-

wick considered the hypnotic state as favorable in such inquiries.

By thought transference is meant the communication of ideas

from one person whom we call the agent to another called the

percipient, independent of the recognized channels of sense. Mrs.

Sidgwick conducted her experiments in conjunction with Pro-

fessor Sidgwick and others. The successful percipients were

seven in number, and were generally hypnotized. It was possible

to transfer numbers, mental pictures— that is, mental pictures in

the agent's mind — and induced hallucinations given by verbal

suggestion to one hypnotic subject and transferred by him to

another. There were failures, but the proportion of successes

was sufficient to show that the result was not due to chance. One
percipient succeeded in experiments with numbers, when sepa-

rated from the agent by a closed door and at a distance of about

seventeen feet. Sometimes the ideas reached the percipient as

visual impressions received with closed eyes, sometimes as halluci-

nations on a card or paper, or by automatic writing, or by table

tilting.

It is not known how to produce results at will ; only certain

persons seem capable of acting as agents or percipients, and these

persons succeed at one time and fail another, varying at different

times in the same day; the reason for this is as yet unknown.
In the nerve-centres of flying in certain insects, Alfred Binet

showed that the dorsal root is motor and the ventral root is sensi-

tive.

Professor Preyer of Berlin read a paper on the origin of

number. All concepts can arise through the senses only. No
concept (even the concept of number) through heredity alone,

without individual sense impressions, can take place. But the

child, like many animals, can value things and numbers without

knowledge of numbers; it feels the numbers, not by means of

touch or sight, but through hearing. The series of positive whole

numbers did not arise originally through addition of 1 to 1 ; such

a hypothesis presupposes a knowledge of a number, namely of 2,

and a method of adding. Numbers are acquired in a normal way
through hearing and comparison of tones, but later through

touch and sight.

As to the effect of natural selection on the development of

music, Dr. Wallaschek said that primitive music is not an abstract

art, but, taken in connection with dance and pantomime, is bound

up with the necessities of primitive tribal life, that is, in war and

hunting, for which these dances seem to prepare, and, further,

that it helps the tribe to maintain its strength and skill during

times of peace. These dances are of a social nature, being per-

formed by the whole tribe with great exactness, due to the influ-

ence of rhythm, of which primitive music chiefly consists. This

tie of music enables the community to act as one body, holding

the community together. Tribes accustomed to play at war and

hunting associate more easily, act better in case of need, and so

are better prepared for life. The musical faculty is thus devel-

oped and trained for this purpose.

Dr. Witmer presented a contribution to experimental aesthetic,

taking up " the sesthetical value of the mathematical proportions

of simple figures." No measurements of the proportions of the

human form, as found in nature or in art, nor in beautiful speci-

mens of architecture will demonstrate the aesthetic value of the
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mathematical relations of their parts; for we never can be sure

that their {esthetic value does not rest upon an associative or other

factor rather than upon the direct mathematical proportions;

and the freedom in the choice of parts to be measured must

throw considerable doubt upon the results of all measurements.

Such attempts have proved no moi-e than a limited esthetic value

of the proportion 1:1, while for the various other simple mathe-

matical relations nothing decisive has been shown. A better

method than Zeising's or Fechner's affords a choice not limited to

a set of arbitrary proportions, but opens to a series of figures

whose mathematical proportions vary in a constant ratio between

the proportion of 1: 1 and l:x (x being any desired large number).

This method permits of an easy observation of the relative increase

or decrease in the gssthetic feeling attaching to the regularly in-

creasing proportions. For all groups of figures and for all posi-

tions of the figure there are but two pleasing proportions: the

ratio 1:1, or perfect symmetry, and a ratio which lies between

2:3 and 1:3, the most pleasing proportion. The proportion 1:1 is

assthetically so far fron all other proportions that a comparison

between it and any other proportion on the same terms as between

the other proportions among themselves is impossible. The most
pleasing aesthetic proportion subsumes itself under {esthetic con-

trast; the aesthetic value does not lie in a pleasing and complex

equality of the relations of the parts of a figure, but in a pleasing

difference of parts. Tlie proportion is therefore not clearly dis-

coverable in complex designs and objects, as the demand for the

best contrast of parts may easily give way to other considera-

tions.

Dr. Alexander Bain's paper was entitled "The Respective

Spheres and Mutual Helps of Introspection and Psycho-Physical

Experiment in Psychology; " the recognized sources of our knowl-

edge of mind are first and foremost introspection with the aids of

outward signs; to which succeed the study of infancy, of abnor-

mal and exceptional minds, and of the lower animals ; also the

workings of society collectively ; next physiology ; and last psycho-

physical experiments. The metaphysical problem of knowing
and being, and that of the tracing of the origins of our mental

furniture, have hitherto been the leading ones where introspection

has been mainly employed. Neither of these are utile in the

ordinary sense. Introspection takes the lead in qualitative analy-

sis of mental facts; the next consideration is quantitative analysis,

or the mensuration of psychological quantities; here psycho-

physics can render important service. The following is a list of

researches where both methods concur: (1) The economy of mus-
cular mechanism

; (2) the fundamental laws of the intellect, more
especially as regards memory acquisitions; (3) the fluctuation of

our ideas in consciousness; (4) the conditions of permanent asso-

ciation as against "cram;" (5) plurality of simultaneous impres-

sions in all the senses
; (6) the fixed idea

; (7) similarity in diversity.

In all these experiment can come in aid of introspection, but

cannot supersede it without loss and failure.

Professor Theodore Eibot's paper concerning concepts had for

its object an inquiry as to the immediate state of mind at the in-

stant a concept is thought, to determine whether this state differs

in individuals. One hundred persons of every class and degree

of culture were interrogated by announcing to them abstract

terms (not letting them know the purpose beforehand) and noting

the immediate state of consciousness which these terms evoked.

The results were : 1. With the majority a general term awakened
a concrete idea or representation, ordinarily a visual image, rarely

a muscular image. 2. Many saw the word as printed, purely and
simply, without any concrete representation. 3. Others (fewer

in number) had only the word in the mind as heard, perhaps with

motor images of articulation but without concrete image ; without

vision of the printed word. 4. The highest concepts, such as cause,

relation, infinite, etc., did not give rise to any representation what-
ever in the case of the majority. Even those persons belonging

to the pure concrete type declared they had nothing in their mind.
There are therefore certain concepts to which an unconscious

state corresponds. Hoping to penetrate into the nature of this

unconscious state. Dr. Wizel continued the investigations on cer-

tain hysterical cases at SalpStriere; they were interrogated first in

the hypnotic state, then when awake, thus permitting a compari-

son of responses. The results were more numerous and explicit

in the hypnotic state than in the normal.

In speaking of the future of psychology, Richet said that psy-

chology is one of the elements of physiology, and the most ob-

scure ; the first question is to know the connection which unites

mind and body; at present we know nothing about it. An idea,

a reasoning, a passion, are phenomena which do not seem to have
the power of being reduced to a material phenomenon. It is cer-

tain, however, that there is a connection: without brain, or rather

without nerve-cell, there is no intelligence. The first problem of

psychology is therefore a most complete physiology of the brain

:

relations of ideation with cerebral circulation, with chemical
changes in nerve-cells, with electric phenomena ; localization of

psychical acts in this or that part of the brain; in other words, a

physiological resume of the brain. We must recognize that brain

physiology is little developed compared with the physiology of

the heart or muscles. Physiology, properly speaking, is a study

of sensations: relations of sensation with peripheral excitation,

differential perceptive sensibility— the threshold of excitation;

these are investigations more difficult to pursue than the general

physiology of the nerve-cell.

Comparative psychology treats of the relations of man with other

beings, and with the insane and criminal, from the intellectual

point of view. One cannot admit that the hunran soul is station-

ary ; it evolves, and therefore can be perfected through a sort of

natural selection. The data for this problem are wanting, yet the

future of humanity depends upon it. In transcendental psychology

we have numerous data (often or almost always imperfect), which

permit us to suppose that human intelligence has extraordinary re-

sources and forces of which we have no conception. The future

psychology will give us the key to clairvoyance and presentiments.

If it should be proved that these are all illusions, a service would
be rendered ; sooner or later we will be able to say whether tran-

scendental psychology is a reality or an illusion.

LETTERS TO THE EDITOR.

**# Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith,

On'request in advance^ one hundred copies of the number containing his

communication will be furnished free to any correspondent.

The editor will be glad to publish any queries consonaiit with the charact er

of the journal.

The Libyan Alphabet.

I SHALL make no reply to the letter of Professor Keane in Sci-

ence, Nov. 4, as there can bs no advantage in discussing scientific

questions in either the tone or the method which he adopts.

As the general subject, however, is one of great interest, I

have secured permission to bring it before the Oriental Club of

Philadelphia at its December meeting, when I expect to prove

the following positions

:

1. That certain able French scholars maintain that the Libyan

alphabet antedates the foundation of Carthage, and probably had

other than a Semitic origin.

2. That the first form of every letter, simple and compound, of

this alphabet, as given by Hanoteau in his ' Grammaire Tama-

chek," contains no curved lines.

3. That the only similarity noted by Hanoteau in that work

between the Tuaieg and Semitic writing is that they are both read

from right to left.

4. Abundant documents in " Tifinar " to prove that this is not

the case will be laid before the club,

5. Proof will also be presented that Prof. Keane's assertion in

his last letter that '
' the Tuaregs never made any extensive use

of this script " is utterly erroneous.

An official report will be made to Science of this meeting. As

the president of the club is Mr, Talcott Williams, not only an ex-

cellent Arabic scholar, but the only American who, so far as I

know, has collected Berber manuscripts in North Africa and

brought to this country the only originals we have, readers of

Science may expect a fairer statement of the case than in a dis-

dussion where personal irritation may be suspected of obscuring

scientific fact. D. G. Brinton.
Philadelphia, Nov. 4.
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Sense of Direction in Animals.

HAVrsa noticed the recent articles in Science on this subject, I

wish to add an item that may be to the point

When living near Neosho Falls, Kansas, a neighbor, who was a

market bird-hunter, went from there to western Missouri for the

purpose of hunting quails and prairie-chickens in the fall of the

year. He took with him a favorite pointer dog. The route taken

was southward some fifty miles to Parsons, Kansas, by railroad

thence north-eastward to Fort Scott, and on into Missouri nearly

due east from the latter point. All went very well for a few days

after he began hunting, but by some means the dog became lost

from him. He spent two days hunting it, and as it was no use to

try to hunt without the dog he went home, and there found the

dog all right. According to the report of his family, the dog had

reached there within two days from the time he lost him, and, as

the distance was more than 75 miles, it is quite certain that the

dog took a near cut for home. Now if this dog had no sense of

direction, what had he that led him to take what we may confi-

dently believe to be the straight and true course for home when
he had passed over the other two sides of the triangle by rail ?

Who does not know that a cat, or even a half-grown kitten,

taken a long way from home in a bag nearly always finds its way
back ? When living in northern Michigan I had a cat we were

tired of. I took her in a boat directly across the lake about two

miles and turned her loose. Although it was about six miles

around the end of the lake, a circuitous course, and certainly one

unknown to her by sight, the next morning she was back at the

old place. Another case is just stated to me of a cat that was

taken by rail fully twenty miles in south-west Missouri, and the

Bext day he walked in all right at his former home.
H. E. Van Deman.

Washington, D.C.

A Lamentable Case.

Perhaps another case like the one here recorded will never

appear in your columns. At least we may hope so. The person

referred to, and whose name will not be mentioned, from the re-

spect in which I held him, was a true lover of nature and an ob-

server. I first knew him, over a score of years since, when to

my boyish view he presented the prime features of a country

naturalist's existence. He was a poor man and not well educated,

but he was a lover of my pm-suits, and he read excellent books.

Long years after, and upon returning from a residence in

another quarter, I inquired about my nature-loving friend, and

found that he was cared for at the County House. I went to call

upon him and found that he was dead. One line in the poor-

house register was all I could find concerning the blameless man,
for the present proprietor came after he was gone and knew
nothing of him. There it was :

, aged — years,

died .

In my fancy I compared him to Thoreau, and he undoubtedly

had similar thoughts and feelings.

How lov'd, how honour' d once, avails thee not,

To whom related, or by whom begot

;

A heap of dust alone remains of thee

;

' Tis all thou art, and all the proud shall be

!

M. G.

Flight of Archippus.

On the morning of October 32, between eight and nine o'clock,

I witnessed the largest flight of Danais archippus I have ever

.«een, and the only one I have observed in Texas. The morning
was cloudy with little or no breeze. The du-ection of the flight

was southward. The butterflies were not in such close masses as

I have seen them previously, and were flying at various eleva-

tions from twenty feet to as great a height as the eye could

reach. I counted one hundred passing a given line in less than

one minute. After watching them for some time I drove across

the line of flight a quarter, or perhaps one-third, of a mile and
then northward with the line of flight for more than a mile.

'Over the whole distance the butterflies were fully as numerous as

when I first saw them. E. T. Dumble.
Austin, Tex., Nov. 1.

Codling-Moth Statistics from Oregon.

The following points have been determined here this season,

and may be of interest to the entomological readers of Science.

Average life of moth, 10-15 days; egg-laping taking place during
the latter part of that time. Time required for incubation, 4-10

days; length of life of larva in apple, 4 weeks (about); time passed

in cocoon before emergence of moth. 23 days.

This tallies very closely with Riley's observations made a num-
ber of years ago in the East; but he makes the life in the cocoon
considerably longer.

The first moths were observed here May 16, and the last egg
noted, apparently fresh, on a pear September 19. The moth is at

least four-brooded in Oregon. F. L. Washbuen.
State Esperiment Station, Corvallis, Ore., Oct. 25.

Action of Electric-Light on Plants.

In various reports of the effects of electric-light upon the

growth of plants I have noticed nothing upon the, to me, inter-

esting question of whether the effect of electric-light is to keep
open at night flowers like the lily and evening primrose, which
ordinarily close at departure of daylight. If this point has been

discussed, can you kindly give me reference to such discussion?

C. H. Ames.
Boston, Mass., Nov. 8.

Chemical Nomenclature.

Would you kindly correct an error which inadvertently crept

into my article on the " Spelling and Pronunciation of Chemical
Terms'" in the current issue? On page 273, column 1, line 16

from the top, instead of " by an American chemist " read " from
a North American mineral." T. H. Norton.

Cincinnati, Nov, la.

The Humming-Bird's Food.

Doctor Morris Gibbs's article recalls an observation which
suggests that the humming-bird may find, in spring, an important

supply of food in the sap of certain trees— particularly before

flowers are abundant. In the case observed it was taking the

sap of Quercus rubra. Other trees would furnish a more agreeable

repast, doubtless. H. L. Bruner.

BOOK-KEVIEWS.

Manners and Monuments of Prehistoric Peoples. By the Mar-
quis de Nadaillac. Translated by Nancy Bell. Illus-

trated. 413 p. New York, G. P. Putnam's Sons." $8.

The author of this work is already favorably known in this

country by his excellent "Prehistoric America," and in France

he ranks among the most active and respected of the students of

prehistory. In this volume he endeavors to present a faithful

and vivid portraiture of the life of man during the Stone Age,

especially in Europe, though by no means confined to that conti-

nent. He does not undertake to assign a definite length to this

phase of civilization, recognizing that it is not so much a period

of diu'ation as a stage in culture. He concedes, however, that

it was in ancient Europe of great length, " countless centuries."

During the greater part of it man depended upon hunting,

fishing, and the natural products. But even then his arts had

begun. He made weapons and tools, he used clothing, pleased

himself with ornaments, was acquainted with fire, dug canoes

from trees, and at times produced creditable artistic sculptures

and drawings. The origin and growth of these arts are illus-

trated by numerous examples drawn from a surprisingly wide

familiarity with the literature of the branch.

An interesting chapter is devoted to the kitchen-middens,

caves, pile-dwellings, and stone buildings, which served to pro-

tect the ancient natives. He describes the magalithic monu-
ments, such as the dolmens, menhirs, and cromlechs, which have

excited so much discussion, but declines to assign them to any

known people. Yet if, as he intimates, many of those in France

were constructed during the Bronze Age, it is difficult to avoid

the conclusion that they were by the peoples whom Csesar men-
tions as living there at the time of his conquest of Gaul.
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The industry, commerce, and social organization of men in the

Stone Age are inferred from a variety of evidence, and form the

subject of an interesting chapter. The care which they evidently

took of the wounded reflects favorably both on their kindness and
skill. A chapter on fortifications concludes with an excellent

summary of Dr. Schliemann's investigations on the site of ancient

Troy.

In handling such a mass of material a few errors naturally

creep iu. It is not correct to say (p. 31) that "the mounds of

North America contain none but copper implements and orna-

ments," as ornaments of gold, silver, and meteoric iron are not

unfrequent. So (on p. 76) the writer says that the ancient canoes
" mu-it have been worked by means of oars," and seems surprised

too at the absence of rowlocks. Of course, paddles, not oars,

were tbe means of propulsion. It is difficult to perceive what he
means by this extraordinary passage on p. 219— '' The most an-

cient settlements of Malabar contain iron tridents, and Genesius

(sio) dates their use from before the deluge. It is, therefore,

surprising to find that some races remained for an illimitable

time ignorant of the way to procure a metal of such great

utility." This sounds like eighteenth century science. But these

are slight blemishes on a book of singular merit in its composi-

tion and unusually beautifully printed and illustrated.

Alaskana, or Alaska in Descriptive and Legendary Poems. By
BusHROD W. James. 368 p. Illustrated. Philadelphia,

Porter & Coates.

If Professor James had not had the unfortunate idea that he

is a poet, he would have written a book of considerable interest,

as he has visited various localities in Alaska and has read several

works about that country. As it is, he gives us 360 solid pages

of verses in the meter of "Hiawatha," with ''some slight improve
nients," as the announcement of the publishers modestly puts it,

describing the natives, the scenery, the seals, the sunsets, and the

stories, which he has by the above means found out about.

It would be unfair not to supply a sample of his poetry, which
we select at random from his canto or fy tte on the Alaskan native

tribes : —
The Oranans take precedence,

Classed as Esquimaux or Innuits,

Dark Creoles, and sturdy Aleuts —
These hold close along the sea-board.

Claiming nearly all the coast-line

And the islands near adjoining; —
Save where here and there the Indians

Have and hold small coast possessions

Which they won by force or cunning.

Really, was it worth while to put capital letters at the head of

these lines ? And are there people who will read 360 pages of such ?

If so, human nature has certain qualities of patience or kindliness

for which we did not give it sufficient credit.

There are a number of photogravures in the volume, very nicely

done, and, as far as type and paper go, it is a creditable specimen
of the publisher's taste, and looks as if it was intended to be a
" Holiday book."

Experiments Arranged for Students in General Chemistry. By
Edgar F. Smith and Harry F. Kellar. Philadelphia, T.

Blakiston, Son & Co. 8°. 57 p., with alternate leaves

blank for notes.

This series of exercises, based on the authors' experience with
their own classes, is intended to accompany any convenient text-

book of inorganic chemistry ; but reference is made to that of

Richter. Beginning with fundamental operations (as with blow-

pipe, glass tubing, balance, and graduates) and general principles.

(as the difference between chemical and physical change) the-

course proceeds to the study of hydrogen and other non-metals in

Part I. , followed by the metals in Part II. Quantitative relations

are well presented iu the experimental work and stoichiometrical

CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

Nov. 12. -J. P. Iddings, Geology of the

Crazy Mountains; H. W. Turner, Lavas of

Mount Ingalls; W. H. Dall, Dates of Publi-

cation of Conrad's Monographs of Tertiary

Fossils.

Anthropological Society, Washington.

Nov. 15.—Warren K. Moorehead, Xenia,

O., Singular Copper Objects from Ancient

Mounds in Ohio; James Mooney, Lester F.

Ward, W. H. Holmes, W. Hallet Phillips,

\V. H. Babcock, and Frank Baker, Geo-
graphic Nomenclature of the District and
Vicinity, a Symposium.

Society of Natural History, Boston.

Nov. 16.—Wan-en Upham, The Origin of

Drumlins ; Professors Shaler and Davis, On
the Origin of Drumlins.

The Civil Service Commission will hold

examinations on Nov. 39 to fill two vacancies

in the Quartermaster-General's OlBce, one
in the position of assistant civil engineer,

at a salary of |1,200, the other in the posi-

tion of architectural draftsman, at a salary

of $1,400. An application blank and infor-

mation as to the subjects of the examination

may be obtained of the U. S. Civil Service

Commission, Washington, D.C.

Reading Matter Notices.

Ripans Tabules cure hives.

Ripans Tabules cure dyspepsia.

Exchanges
[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, S74 Broadway, New York.l

For exchange. — Fine specimens of Wis. fresh-
water pearls. I want books or papers on marine
and fresh-water alg£e ; also classified specimens of
same. I will exchange for Smithsonian reports or
crystallized minerals. D. M. ANDBEWS, Dodge
Centre, Minn.

For Sale or Exchange.—The undersigned has a
lot of first-class duplicate bird's skins and sets of
eggs, both rare and common, for sale or acceptable
exchange. Also about two hundred second class
skins and five hundred eggs, suitable for study
specimens, at very low figures. The latter, for
starting a collection, are as good as the best, em-
bracing all classes and nearly all families Also
about forty species of fossils, principalis De-
vonian. MORRIS (JIBBS, M.D., Kalamazoo. Mich.

For Exchange — ''The Birds of Kansas,"— Goss, for
Gray's Anatomy, or Medical Dictionary. Must be
in good condition. Address, J. H. SIMPSON, Buch-
tel College. Akron, Ohio.
For t^ale or Exchange.—The subscriber would

like to receive cash offers, or an offer in exchange
for the earlier volumes of Poggendorf's Annalen
and the later volumes of Silliman's Journal, upon
the following list: Chenn —Manuel de Conchylio-
logi6. y vols. Nearly 5,000 figures, some hand-col-
ored. Paper. Paris, lysO. Edwards.—Butterfiies
of N, A. 8 vols. Plates hand-colored. Vol. I., half
calf. Vol. II. in parts. Leyman, Agassiz, Hagen.

—

Ills. Cat. Mus. Comp. Zooi. at Harvard. No. I.

Ophiuridae. No. II., Acalephae. No. III., Astacidae.
All bound in one volume. American Naturalist.
Vols. I. -VII. Cloth. Silliman's Am. Jour, of
Science and Arts. Third Series. Vols. I.-X. Cloth.
Binney.—Terrestrial MoUusks of N. A. Colored
plates. 4 vols. Stretch.—Zygaenidae and Bomby-
cidae of N. A. Colored plates. Also a considerable
library of monographs, reports, and scientific
books, and a large Dumber of duplicates of fossils,
minerals and shells. E. A. STRONG, Ypsilanti,
Mich., Sept., 1892.

Wants.

A POSITION is desired in the South, preferablr
the Gulf States, where I can teach the sciences

Can also instruct in other branches. Salary only
nominal, as I am simply desirous of employment
while spending the winter in the South. A private
family preferred, but will accejt regular school
work if not too confining. MORRIS GIBBS, M.D ,.

Kalamazoo, Mich.

WANTED.—By well - qualified and experienced
science master and associate of the Royal

School of Mines, London, aged 26 (at present in
England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and nretallurgy, etc.. etc. Can provide excel-
lent reEerences and credentials. Apply, J. G., 17
Sussex St., Rochdale, England.

METALLURGICAL CHEMIST will give instruc-
tion in the metallurgy and chemical analysis

of iron and steel. Complete or special courses ap-
plyingto the manufacture of pig irons and steels, as-
well as to their uses. Address " METALLURGIST,''^
care Science.

AGRADOATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-
net of 25,000 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archaiological and ethno-
logical specimens and woods to any institution de-
siring a fine outfit for study. The owner will in-

crease the cabinet to 50,000 specimens in two years;
and will act as curator. Correspondence solicited
from any scientific institution. J. W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address.
213><; E. 7th Street, New York, care Levy.

The American Geologist for 1893.
Edited by Prof. S. Calvin, University of Iowa; Dr. E. W. Claypole, Buchtel College; John Eyerman,

Lafayette College; Dr. Peksifor Frazer. Penn. Hort. Soc; Prof F. W. Cragin. Colorado College;
Prof. Rob't T. Hill, U. S. Irrigation Survey; Dr. Andrew C. Lawson, University of California; Frank
D.Knowlton, U. S. National Museum; Joseph B. Ttrrell, Geol. Sur.of Canada; E. O. Ulrich, Minnesota.
Geological Survey: Prof. I. C. White, University o£ West Virginia; Prop. N. H. Winohell, University
of Minnesota. Now in its Xtb volume. $3 50 per year. Sample copies. 20 cents. Address

THE GEOLOGICAL PUBLISHING CO., MinneapoUs, Minn.
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problems, as in determining the iif equivalent of zinc, the density

of CI, eudiometric combustion of methans, e tc.

Methods of Gas Analysis. By Dr. Walthee Hempel. Maemil-

lan & Co. 399 p. $1.90.

This standard worlj was translated by Professor L. M. Dennis

with the personal co-operation of the author. Part I. discusses

general methods, including the collection of samples, the use of

gas burettes and pipettes, purification of mercury, and absorption

apparatus; Part II. deals with special methods for the several ele-

mentary and compound gases; while Part III. presents the prac-

tical applications of furnace gases, illuminating gas, the sulphuric

acid industry, the atmosphere, elementary analysis, and the heat-

ing power of fuel. The reputation of the author is guarantee for

the value of this nevv volume to chemists interested in his lines

of work.

AMONG THE PUBLISHERS.

A NEW eJitio.i of the " N^w Elenentary Algebra," by Charles

Davies, LL. U , edited by Profes.^or Van Amringe of Columbia

College, has been issued by the American Book Co. This

work, it seems unnecessary to say, so well known is it, is designed

to supply a connecting-link between arithmetic and algebra, to

indicate the unity of the methods, and to conduct the pupil from

the arithmetical processes to the more abstract methods of analy-

sis by simple and easy gradations, and to serve as an introduction

to more advanced works on the subject. The present edition has

incorporated in it such emendations as the progress of educational

science has suggested.

— The American Book Company have just published the

'Standard Arithmetic," embracing a complete course for schools

and academies, by William J. Milne, Ph.D., LL.D., president of

the Nevv York State Normal College at Albany Recognizing

the fact that, aside from the general knowledge of arithmetic

necessary to all intelligent persons, there are special applications
of this branch of mathematics that call for special training oa
the part of the student, the author has prepared this work with a
view to meeting such requirements. Provision is made to fur-

nish ample practice, for instance, for the student who desires
merely to become a rapid and accurate accountant, as well as for

the one who prefers the training which cultivates the reasoning
powers at the expense of practical expertness in the use of num-
bers. The scope of the work is sufficiently comprehensive to

meet the demands of even the moat advanced school.

— "Nature Study for the Common Schools" is the title of a
neat volume of about 450 pages from the press of Henry Holt &
Co. It is the work of Wilbur S. Jackman, A. B., teacher of
natural science in the Cook County Normal School, Chicago, and
is intended to be a guide for teachers in the common schools, who
wish their pupils to pursue an adequate and symmetrical course
in natural science. The plan adopted is based upon what the
author believes to be the proper interpretation of the charactec
of the knowledge that the average child may be readily induced
to acquire. Instead of endeavoring to give the pupil a thorough
knowledge of a few animals and plants, an effort is made to give
him some knowledge of everything with which he comes into

contact; this knowledge, of course, once acquired to serve both as
foundation for and incentive to further acquisitions in the same
general direction. The volume, it maybe well to add, is written
for the teacher, not for the pupil.

— At the October meeting of the Agassiz Club at Corvallis,

Oregon, a society recently formed for the discussion of scientifie

subjects, Professor H. T. French exhibited some clover growing
in a root-cage, and showing nitrot<en nodules on the roots; Pro-
fessor Craig, some alfalfa infected with dodder, and Professor
Washburn, a nevv insect- breeding cage. Thepaper of the evening
was by Mr. Thomas Jeffreys, and was entitled -'What consti-

tutes American citizenship ?
"

Dr. T. H. Andrews, Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

"A wonderful remedy which gave me
most gratifying results in the worst

forms of dyspepsia."

It reaches various forms of

Dyspepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and

making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Rumford Chemical Works, Providence, R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

RACES AND PEOPLES.
By DANIEL G. BRIN ION, M.D.

'The book is good, thoroughly good, and will long
nain the best accessible elementary ethnography

in our language.'^

—

The Christian Union.

"We strongly recommend Dr. Brinton's 'Races
and Peoples' to both beginners and scholars. We
are not aware of any other recent work on the
science of which it treats in the English language."
—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductoiy manual of ethnol-
ogy.'"— T/ie Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America,.''''—Brighton (Eng.) Herald.
"This volume is most stimulating. It is written

with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,
grasps very well the complete field of humanity. '''—
The New York Times.
"Dr. Brinton invests his scientific illustrations and

measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples,' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger.
" The work is indispensable to the student who re-

quires an intelligent guide to a course of ethno-
graphic reading."

—

Philadelphia Times.

Price, postpaid, $1.75.

THE AMERICAN RACE.
By DANIEL G. BRINTON, M.D.

" The book is one of unusual interest and value."

—

Inter Ocean.
" Dr. Daniel G. Brinton writes as the acknowledged

authority of the subject.^''—Philadeli^hia Press.
" The work will be of genuine value to all who

wish to know the substance of what has been found
out about the indigenous Americans."

—

Nature.
"A masterly discussion, and an example of the

successful education of the powers of observation."

—Philadelphia Ledger.

Price^ poistpaici, $3,

li D. C. HODGES, 874 Broadway, N. Y.

EU

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and
egant, has gilt side-title, and aU
ws the opening of the pages per-

. --ctly flat. Any number can be

! ^—'
[

taken out or replaced without dis-

1^,..^—^ turbing the others, and the papers

are not mutilated for subsequeoi

permanent binding. Filed in this

binder. Science is always convenieni

for reference.

N. D. C. HODGES, Publisher,
874 Broadway, New York.

material by the pound, for miner-
albf^ists. collectors, colleges, schools, and chemists.
Send for 100-page catalogue, paper bound, 15 cents;
cloth bound, 25 cents: supplement. 2 cents. Geo. L.
English & Co., Mineralogists. "33 & 735 B'way, N. Y.

ACK NUMBERS and
azines. Rates low.
Schohane N V

RESTORE YOUR EYESIGHT
Cataracts, scars or til ins can be absorbed and

paralyzed nerves restored, without the knife
or risk. Diseased eyes or lids can be cured by
our home treatuient. "We prove it." Hun-
dreds convinced. Our illustrated pamphlet,
•HoTTiB Trpfltmpnt fnr F.vpb." fr^^f. TinTi't xviioc {*-

NEW ARC LAMP
COLLEGE PROJECTOR

L__ FOR INCANDESCENT .A_

'^' J.W.QUEEN&CO,



294 SCIENCE. [Vol. XX. No. 511

LYONS

VRILLE, NICOISE,

feloutine, Ondine, and Bengaline.

Fresh Assortments and Colorings in

PLAIN & FANCY EFFECTS
of these winter novelties.

IWte for Wedding Gowns

Light Colors for Evening Wear,

FancyEffects for Street & HouseWear

NEW YORK.

MEEHANS' MONTHLY.

Eeaders of "Science" will value, in ad

dition,

"MEEHANS' MONTHLY,"
which, besides numerous notes on natural

Mstory and gardening, gives monthly Prang

ehromos of some beautiful wild flower, simi-

lar in character to the famous and much-

admired •

' Flowers and Ferns of the United

States."

Sample copies free
; $2 per annum, or with

"Science," S4.50.

THOMAS MEEHAN & SONS,
Germantown, Philadelphia.

Fact and Theory Papers
]. THE SUPPRESSION OF CON-
SUMPTION. By GODFKET W. Hambletok, M.D.
Vi°. 40c.

31. THE SOCIETY AND THE " FAD."
By Appleton Mobgan, Ksq. 12°. 20 cents.

ni. PROTOPLASM AND LIFE. By
C. F. cox. 12"". 75 cents.

3V. THE CHEROKEES IN PRE-CO
LUMBIAN TIMES. By CTBUS THOMAS. 12°. $1.

V. THE TORNADO. By H. A. Hazen.
12°. $1.

VI. TIME-RELATIONS OF MENTAL
PHENOMENA. By JOSEPH JASTROW. 13°. SOc.

¥11. HOUSEHOLD HYGIENE. By
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To develop this international feature of the paper an enlargement to twice

its present size will be necessary, and an increase of the price to six dollars.

If we can secure a sufficient increase in the number of subscribers we can

promptly enlarge and improve Science still further, but cannot without, as in the

past the work, as will be seen, has been largely a labor of love. Within the

acquaintance of each of our readers there must be some one sufficiently interested

in the development of what we hope is a valuable means of scientific discussion

to subscribe six dollars, and we urge each and all our friends to do what they

can to help. If the number of new subscribers is as large as we hope, one-half of

the enlarged Science would be printed and published in London to facilitate

promptness of publication.

Form of Subscription.

N. D. C. Hodges, 874 Broadway, New York :

Enclosed is check (money order, or whatever it may be) for six dollars, for

which enter me as a subscriber to Science for one year and thirty-seven weeks, it

being understood, however, that if the number of new subscribers received justi-

fies the enlargement of the paper to twice its present size, the price being raised

to six dollars per year, the term of my subscription shall be curtailed /r^? rata for

the unexpired term.

Name.

Address.

The Marked Success
of Scott's Emulsion in consump-
tion, scrofula and other forms of
hereditary disease is due to its

powerful food properties.

rapidly creates healthy flesh

—

proper weight. Hereditary
taints develop only when the
system becomes weakened.

Nothing in the world

ofmedicine has been

so szi^ccessfid in dis-

eases that are most
menacing to life. Phy-
sicians everywhere
prescribe it.

Pr..p.ired by Scott k Bowne.N. Y. All druggists.

Iv like c

uality (jf work tiket-
pcr hoiiler, niitomiillc fcid, perfept tVpe Hhppl i Inking

i»<i, uiiesropilnglnk. Size 3x4x9 inches weipht 12 oz Sat
[•rfactinngimrftnteed, Circulars free AfiEMS WANTED. Sent
uy express for SI 00. by mail, 15c extra for postaee
K.H.lNGEBSOLL&Bro.65CortlandtSt.N.Y.City.

H NEW ARC LAMP
I COLLEGE PROJECTOR

^^^ij.vmyEEN & CO.

RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and

paralyzed nerves restored, ^vithont the knife
or risk* Diseased eyes or lids can be cured by
our home treatment. "We prove it." Hnn>
dreda convinced. Our illustrated pamphlet,
' Home Treatment for Eyes," free. Don't miss it.

Everybodywants It. " The Bye," Glens Falls. N.Y.

INDEX
TO VOLUME XVIII OF

SCIENCE
is in preparation, and will be

issued at an early date.

Ward'sNatural Science Establishment
Minerals,

Rocks,
Fossils,

Casts of Fossils,

<jreological

ReliefMaps.

Mineralogy, Geology, Paleontology, Zoology, Osteology, Anatomy.

Send for Circular. ROCHESTER, N. Y.

stuffed Animals
and Skins,

Mountea
Skeletons,

Anatomical
Models

Iwertebratds



SCIENCE
NEW YORK. NOVEMBER 23, 1892.

/modern QU.ARRY refuse and the P\LiEOLITHIC

THEORY.

BY W. H. HOOIES.

One of the most important industries engaged in by the Ameri-

can aborigines in pre-Columbian and largely also in post-Colum-

bian times was the search for and acquirement of the raw material

for making implements and utensils of stone. Quarying and
mining were carried on in many placss upon a vast scale, and in

one case at least the work has been prosecuted without interrup-

tion down to the present time. The operations were, in most
cases, carried on in remote or out of the way places, so that the

sites remained for a long time undiscovered, and the industry

and its accompanying arts have to a great extent escaped the

attention of archeeologists. This work is now undergoing thor-

ough investigation, and will henceforth take its place among the

most important achievements of the native races, a work claiming

precedence over nearly all others, lying as it does at the very

threshold of art and constituting the foundations upon which the

superstructure of human culture is built. Within the limits of

the United States flint, chert, novaculite, quartz, quartzite, slate,

argillite, jasper, pipestone, steatite, mica, and copper were most
extensively sought.

The work in the quarries producing flakable varieties of stone

was confined almost exclusively to obtaining and testing the raw
material and to roughing ou* the tools and utensils to be made.
The quarrying was accomplished mainly by the aid of stone,

wood, and bone utensils, aided in some cases, perhaps, by Are.

With these simple means the solid beds of rock were penetrated to

depths often reaching twenty- five feet, and extensive areas were
woi'ked over, changing the appearance of valleys and remodeling

hills and mountains. The extent of this work is in several cases

so vast as to fill the beholder with astonishment. In one place In

Arkansas it is estimated that upwards of 100,000 cubic yards of

stone have been removed and worked over. Tbe most notable

features of these remarkable quarry sites are the Innumerable pits

and trenches and the heaps and ridges of excavated debris and
refuse of manufacture surrounding them.

Many of the excavations have a new look, as if deserted but

recently, whilst others are almost wholly obliterated as if by age.

It is essential to observe, however, that where pits are sunk in

solid rock and upon convex surfaces they fill very slowly, and
that those in friable materials and upon slopes or concave sur-

faces fill rapidly. The oldest appearing may, therefore, be the

youngest.

Several great quarries from which the flaked stone implements

of the aborigines were derived have been examined. One of the

most important is situated in the District of Columbia, two are in

Ohio, two occur in Arkansas, one is in Pennsylvania, and another

in the Indian Territory. These quarries cover areas varying

from a few acres to several square miles in extent. They are

pitted and trenched to various depths, and are thickly strewn

with the debris of manufacture, including countless numbers of

partially worked or incipient implements rejected on account of

defects of texture and fracture resulting in eccentricities of shape.

These rejects are extremely uniform in type in these quarries as

well as elsewhere throughout tbe country, varying little save with

variations in the nature and conditions of the raw material, the

general result aimed at being always the same. It is therefore

inadvisable in this brief sketch to describe the quarries separately

or in great detail, as other more important matters must receive

attention.

Rudely flaked stones are not confined to the great quarries; the

raw material was worked wherever It was found scattered over

the surface of the ground. The refuse deposits of village and

lodge sites located conveniently to the stone-yielding districts also

naturally contain many rejects of manufacture. Bejond these

limits — the limits of the raw material — the rude specimens are

rarely found. The main difference between the quarry shaping

and the shaping done upon isolated shops and village and lodge

sites is that upon the former, where the work was carried on ex-

tensively and consisted in securing the raw material in convenient

form for transportation and trade, no specialization was under-

taken, whereas upon ordinary shop and dwelling sites the full

range of the roughing-out and finishing operations was sometimes

conducted, the implement shaped being carried directly through

from beginning to finish. In all cases the operations of shaping

were, in the quarries, confined to free-hand percussion, further

and more refined shaping being conducted elsewhere and em-

ploying the more delicate methods of indirect percussion and

pressure.

The hammers used in breaking up the rock and in flaking are

very numerous in most of the quarries; 500 examples, varying

from 1 to 13 inches in diameter, were picked up in a few days'

work in one of the great quarries of Arkansas. These hammers

are generally of artificially discoid or globular forms. Such arti-

ficial forms of hammers are rare, however, in the bowlder quar-

ries of the east, since bowlders of suitable form could be picked

up on all hands and were discarded and fresh ones selected before

the outline was perceptibly or seriously modified by use.

The true quarry, or more properly speaking the quarry-shop,

product— that is to say, the articles made and carried away—
may readily be determined in each case. This is rendered easy

by the occurrence in the quarries of specimens broken at all stages

of progress from the beginning to the end of the roughing-out

process. The final quarry-shop form— and it must be especially

noted that there was practically but one form — is naturally

something beyond or higher than the most finished form found

entire among the refuse. This form is necessarily, however,

quite well represented by specimens broken at or near the final

stages of the work. A most exhaustive examination of the great

quarry sites has shown beyond the shadow of a doubt that this

final form was almost exclusively a leaf-shaped blade, represented

on the sites most accurately by broken pieces, all the acceptable

blades having been carried away. This is the blade, varying in

size and outline with tbe nature of the material and the particular

end kept in view by the workmen, so often found in caches or

hoardes distributed over the country and occurring in greater or

less numbers on nearly every important village site. The place

of this blade in the series of progressive stages of the manufacture

of flaked tools is readily ascertained by a systematic study of the

subject. It is the form through which nearly every common
American variety of highly-developed flaked tool must pass be-

fore its final specialization is attempted. It is the blank form

ready for the finishing shops, tested in the quarry shops for

quality of material and availability for further elaboration, and

reduced in weight so far, and only so far, as to make transporta-

tion easy or profitable.

In most of the quarries a limited number of cores are found,

from which small, generally very delicate, flakes were removed

for use in the arts, and used, as a rule, apparently without much
modification of shape. They were probably hafted for uses in

which delicate manipulation was necessary. Their production

was not an important feature of the quarry -shop work.

The question, very properly raised, as to what we really know
of the nature and destination of the leading quarry-shop product,

the blade or blank form, may be answered by asking another
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question. Let us inquire whence came the millions of flaked

implements of quartz, quartzite, chert, flint, slate, argillite, jasper,

and novaculite that cover the hills and valleys of America, that

occur upon every fishing-ground, shell bank, refuse heap, and

village site occupied by the American aborigines, historic and pre-

historic? They did not grow to be picked like ripe fruit from

trees, nor could they have been dug up like potatoes from the

ground. Where are the quarries and the shops from which the

Indian secured his enormous supplies? For every million of spear

and arrow points, knives, perforators, and scrapers — and there

were many millions used by him— there are somewhere in America

many times as many millions of broken and malformed failures of

the very kind found in our quarries and shops, and where are they

now but in these quarries and shops? The conclusion is inevitable.

The finished and the unfinished (or rude) forms complement each

other, and constitute a unit in art and in time. It was only our

entire lack of knowledge of the subject that made other theories

necessary or other conclusions possible.

These determinations with respect to the nature of the great

body of the rudely-flaked stones of America may be expected to

have some bearing upon the question of the occupation of this con-

tinent in glacial times by a people not yet advanced beyond the

primal or palaeolithic stage of culture, since the theory of that

occupation is based upon the discovery of closely analogous ob-

jects in the gravels and elsewhere.

Before the refuse of quarrying and manufacture were studied

and the true nature of the rudely-flaked forms determined, these

objects had been quite extensively collected, and because of their

rudeness and their supposed close resemblance to the early forms

of European flaked-stone tools, had been classed as palaeolithic

and were so labelled in many museums, and as such found a place

in the archseologic literature of both continents. It is now con-

ceded by scientific men that this is all wrong, and that in the

present state of our knowledge the separation of a single specimen

from the main body of flaked stone art in America, save upon

purely geologic evidence, is vfholly unwarranted.

It is manifestly folly to attempt to select from the mass of these

objects certain individual specimens to be arbitrarily called palaeo-

lithic. The selections made are quite as likely to be the youngest

as the oldest. It is a well-established fact that many of the

xudest flaked forms known, the simplest possible art shapes, are

obtained from the shell-deposits and from the soapstone quarries

iDf the eastern United States, and thus represent the most modern

pViases of neolithic Indian work in stone. Even if it be conceded

for the sake of argument that there are multitudes of true palseo-

lithic objects and implements scattered over the country, it is

certain that up to the present date we have established no standards

of form-comparison by means of which they can be detected.

Until geologic formations, glacial or otherwise, have furnished

demonstrably palaeolithic forms in sufficient numbers to warrant

the establishment of types of implements peculiar to these forma-

tions, surface finds can be of no service whatever to advocates of

the palaeolithic idea.

The reported discovery of rude forms of implements in the gravels

at Trenton, New Jersey, and subsequently at several points in

the Mississippi Valley, led to the conclusion that palaeolithic man
dwelt here in gravel-forming time, and the theory that a well-

differentiated period of rude flaked stone art precedes, in the

normal order of development, a pecked and polished stone period,

found a foothold in this country. Observations have multiplied,

and the occurrence of flaked stones in the gravels is now supported

by a large body of evidence. If even a small percentage of these

observations are authentic, the evidence ought to be considered

sufficient to settle one of the questions at issue, that of the age of

occupation; for the finding of a very small number of works of

art, either implements, shop rejects, or flakes — in fact, anything

artificial— in the gravels by competent and reputable observers of

geologic phenomena is ail that is required to satisfy the scientific

world of the presence of man of some grade of culture, primitive

or otherwise, in gravel-forming times. To this conclusion there

•can be no serious objection. So far as I know, the possibility that

Shere were glacial men, inter-glacial, and post-glacial men some-

where upon the continent is not seriously questioned by any one.

The infancy of the race may have been passed upon the eastern

continent, but there is no sufficient reason why America may not

have had a share in the nursing.

As I am not prepared to challenge the testimony brought for-

ward by various collectors tending to establish the glacial age of

human occupation, defective as much of that testimony seems to

be, I will not raise the question of age, but proceed to consider

the bearing of the evidence furnished by the quarry shops upon
the question of the grade of culture indicated by the so-called

gravel finds; the age, or period, of the occupation and the grade

of culture attained being two very distinct things. Admitting

for present convenience, then, that men dwelt in America in

glacial times, I take up the question as to whether the culture of

the hypothetic people, as indicated by the evidence furnished, is

surely palaeolithic. It has been repeated!}' stated, and is still be-

lieved by many, that the gravel finds of the eastern United States

closely resemble well-established European types of palaeolithic

implements. The critical observer will find, however, that this

resemblance is superficial, and that they have a verj' much closer

analogy with the rude quarry-shop rejects of America; and the

latter are not really implements, and should not be called such

any more than the faulty blocks of marble left in and about the

quarries at Carrara should be classed as statuary. The distinctive

feature of European palaeolithic implements is, or ought to be,

their evidence of specialization of form, their adaptation to

definite use, indicated by what is known as secondary flaking;

whereas these objects from the American gravels, with rare ex-

ceptions indeed, exhibit a total lack of this character. The sem-

blance of specialization in thousands of the rude quarry rejects

which have been worked hardly more than to test the flakability

of the stone, not having begun to assume the contour and appear-

ance of the implement contemplated by the workman, is more
pronounced than in any of these gravel specimens. Appearance

of specialization of form, may, therefore, signify nothing, and, if

found, must not be taken alone as sufficient evidence that the ob-

ject having it is a bona fide implement.

It should be further noted that not only are the gravel finds

identical in form and material with the ordinary failures of the

modern aborigines, but that they display the same mastery of

shaping operations, beginning in the same way, progressing along

the same lines, and ending at the same points, exhibiting no evi-

dence of special adaptation to use in cutting, digging, picking,

striking, or any other primitive manipulative act. It is also ob-

served that none of these articles exhibit well-defined evidences

of having been used, although it must be conceded that the rudest

peoples made their tools for use; and it would appear that, as

a rule, if they had been used they would bear very decided indi-

cations of that use, and would show a certain amount of speciali-

zation as a result of that use. Considering all of these points, I

call attention to the extreme probability that these reputed gravel

objects are not implements at all, but ordinary failures resulting

from the manufacture of more highly specialized forms.

Again, it will be remembered that the gravel finds of the Pacific

coast and some of those east of the mountains are neolithic, the

forms being of a high grade technically and functionally, so that

neolithic man is shown to have probably existed upon the continent

whilst the eastern gravels were forming, and the condition of the art

phenomena imply that he had dwelt here or somewhere east, west,

north, or south, for a very long time, for thousands of years, if

not for tens of thousands, and that, too, since he had passed the

primal stages of art designated palaeolithic.

How then is it to be proved that these particular rude forms,

found so sparingly scattered through the gravels at Trenton and

elsewhere, really represent and prove a palaeolithic age, since they

may simply be the rejects of manufacture left upon the hanks of

the glacial rivers by advanced neolithic men, who dwelt as intel-

ligent men would upon the upper terraces out of reach of the icy

floods? The argument that in these gravels rude forms only are

found has no value whatsoever, since, as I have shown, it is the

rule that where the raw material was sought beyond habitable

sites no work save the roughing-out was undertaken, and no

flaked forms save rude ones were left upon the ground. Because

a few dozen specimens of rudely-flaked stones are found in the
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gravels, and no highly specialized forms or other works of art are

found with tliem, the conclusion is reached that they are palaeo-

lithic implements and that the art of the gravel-forming time was
exclusively rude or palaeolithic. Yet we may go down to the Poto-

mac in the District of Columbia, or to the Washita in Arkansas, or

to the Neosho in Indian Territory, and gather tons of similar rude

forms made by our modern neolithic tribes, without finding a

single specialized form or a single object of art aside from these

rude forms. It is not my intention, howevei-, to try to reconstruct

the culture of that time, as 1 am not sure that there was any

culture, but to point out the total inadequacy of the evidence upon
which the theories of a particular culture are based.

The torrent-swept flood-plains of glacial times were hardly habit-

able places, and we do not know that there was game or fish to be

sought there; but the great beds of bowlders then and there accu-

mulating furnished more or less raw material suitable for flaking,

and if men, supposing they existed, coming down to the banks of

the streams during periods of low water, essayed to rough-out

their spear-points and knives in the usual fashion, the ever-re-

cun-ing torrents would scatter the refuse about, leaving the coarse

pieces in one eddy and whirling the lighter ones to other eddies

below.

From this and from what has gone before it is clearly seen that

these reputed gravel objects are probably not implements at all,

and, whether they are or not, that they are as likely to have been

left by neolithic as by palseolithio men.
So far have the advocates of a European classification for

American phenomena gone beyond the limits of prudence in the

treatment of these so called patoolithic stones, that a radical

change is demanded in the methods of classifying and labelling

these objects in many of our museums; and it is to be lamented

that a revision of all literature relating to the subject cannot be

made in order to prevent the further spread of errors already too

deeply rooted in the minds of the people, without offensive criti-

cism of the work of living students.

This point may be illustrated by one example of the many
that could be cited. The quartz objects from Minnesota, usually

known as the Babbitt finds, of which so much has been said and
written, prove on careful examination to be modern work-shop

refuse settled into the talus of the glacial terrace. The slightly

worked pieces heretofore collected and published as palaeolithic

implements almost without question on the part of archeeologists

as to their origin or manner of occurrence, have no more intimate

relation to the history of the glacial terraces than have the trees

that grow upon their surface or the rodents that burrow in their

sandy soil.

No rude flaked stone should be classified or labelled as an im-

plement until it is proved to be an implement, and no specimen

should be called palaeolithic simply because it is rude or because

it is found in the gravels, howsoever old. The attempt to

classify these rude stones and to arrange them under types after

the manner of European implements is sufficiently characterized,

when it is stated that there is not in the museums of Europe or

America a single piece of flaked stone found in place in the gravels

of America and satisfactorily verified that can with absolute safety

be classified as an implement at all.

If I should find a rude stone in place in the gravels— I have
tried long in vain— I should permit myself to say only this,

"Here is a work of art dating back to glacial times, I cannot tell

whether it is a finished implement or not, as there are but slight

signs of specialization and no indications of use, and I cannot tell

whether it was made and left by a paleeolithic or by a neolithic

people, because neither of these peoples had a patent upon rude
forms." Even if rude flaked stones are found in gravels ten times

as old as the Trenton gravels, it must still be shown that they are

not neolithic before it can be safely asserted that they are palaeo-

lithic, for the exclusively rude period of flaked art observed in

Europe is so extraordinary that its repetition in other countries

would approach the marvellous.

Little by little the advocates of a period of paleolithic culture

in America have been forced to give up the idea that there is any
other reliable test of the age of a culture than that furnished by
geology

;
yet they are still going on utterly failing to recognize

the equally important fact that geologic phenomena cannot be
safely observed save by geologists, and I may add with respect to

gravel phenomena that the observations of geologists are not

always infallible, the observations of geologists who have not

especially studied gravels being of little greater weight thaD

those of laymen. They must further concede that the finding

of rude implements in the gravels or other ancient formations is

not proof of a palaeolithic age until it is sufficiently proved that

the culture represented is exclusively rude culture, a point not

attained, and I fear well nigh unattainable.

It follows from the above considerations that all speculations

upon the culture status, ethnic relationships and geographic dis-

tribution of gravel-man in America based upon the discovery of

rude forms of art are premature and misleading, and that, instead

of being on firm ground and well advanced in respect to the an-

tiquity and history of early man in America, we are not yet safely

on the threshold of the study; and it is patent that until geologists

take hold of the problem and prosecute the work, not as a side

issue but as a great and leading question germane to the field of

geologic research, little true progress will be made.

My explorations have been made with the greatest care and
rarely without the aid and advice of some of the foremost geolo-

gists and anthropologists of the country. The conclusions reached

have been freely discussed, and are generally approved by those

familiar with the facts. These conclusions are subject to modifi-

cation through the acquisition of new evidence derived from actual

research in the field and in no other way.

In closing I would add that conservative students of American
archaeology will find it wise to consider well the following points

relating to early man in America. 1. Is there a sufficiently full

and sound body of evidence to demonstrate the presence of glacial

man in America? 2. Is there satisfactory evidence that glacial

man, if his existence be admitted upon the evidence available,

was in any particular region in the palaeolithic stage of culture ?

3. Is there satisfactory evidence that the rude glacial finds in any
case are implements at all? 4. Are deductions as to the habits,

customs, arts, industries, institutions, and racial affinities of a

people called for until at least one implement left by them is dis-

covered, verified, and found to bear indisputable evidence of

adaptation to or employment in some kind of use?

MODERN SYNTHETIC GEOMETRY VERSUS EUCLID.

BT ROBERT J. ALET, INDIANA UNIVBRSITT, BLOOMINGTON, IND.

Foe more than two thousand years Euclid has held almost un-

disputed sway in the field of synthetic geometry. So strong a

hold has it on school men that few American colleges dare offer

anything else to freshmen. Is this because of tradition, or is

there something in Euclid that makes it intrinsically better than

anything mathematics has produced in modern times? To say

that it holds its place merely because of tradition would probably

be too severe a criticism, and would certainly call forth vigorous

protest from its friends and defenders. To say that the wonder-

ful advance in geometrical science in the last two hundred years

has given us nothing superior to Euclid would be a doubtful

statement, and almost an insult to the labors of such men as

Monge, Poncelet, Carnot, Steiner, Von Staudt, and Cremona.

No other branch of mathematics clings so tenaciously to that

which is old, as geometry. In analysis, physics, mechanics, as-

tronomy, everywhere but in geometry, the results and methods of

modem thought are freely used, and no one doubts the propriety

of their use. Why not take advantage of the same advances in

geometry ?

I have no quarrel with Euclid. It has been and is still a great

factor in education. The severe training it gives in logical, clear

thinking would be hard to equal. No doubt every student leaves

Euclid with his mental powers greatly strengthened, and with in-

creased ability to grapple with other studies and with the practi-

cal problems of life. Considered as to its educational value, but

few objections can be urged against it. Mathematically consid-

ered, there are many things in favor of the modern synthetic

geometry. Euclid is far more nearly a treatise on logic than en
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mathematics. That a student succeeds well in Euclid does not

argue that he will be a mathematician or even a lover of mathe-

matics. Every teacher of experience knows how often Ms hopes,

built on success in Euclid, have been dashed to the ground when
the pupil began analysis. Euclid gives no hint of the mathe-

matics which is to follow, and hence does not seem to fit in as an

integral part of the science. Many of the proofs are long and

tedious, with no hint whatever as to the method by which they

were originated. The traditional limitations surrounding Euclid

narrow the field of work by excluding almost all other mathe-

matics, and thus must necessarily reach results that are special.

The student who wishes to go on in mathematics finds himself

almost totally unprepared for the next step.

Modern synthetic geometry meets all these criticisms. It is

thoroughly mathematical, and the student who succeeds in it is

assured of success in any branch of the science that he may under-

take. Its steps are all logical, but logic is not emphasized as the

end to be" attained. It is constantly whetting the student's desire

for mathematical study by giving him hints of that which is to

follow. It also prepares thoroughly for trigonometry and analyti-

cal geometry. It is surrounded by no traditions, and so is free to

use everything that serves its purpose. Its proofs are simple and

direct, its results broad and general. Its symbolism and nomen-
clature are in harmony with mathematical science, and are at

least two thousand years in advance of Euclid. It has a great

fascination for the student, and classes are invariably enthusiastic

over it. This year, as an experiment, one division of the fresh-

man class in Indiana University studies the modern synthetic

geometry, while the other divisions take Euclid. The modern
synthetic class is by tar the most enthusiastic, and gives strong

evidence of the more rapid mental development.

The student who reads modern mathematical works must know
the modern synthetic geometry. Modern writers appreciate its

power, and use it freely. It is to be hoped that our American
schools will give more attention to it. From a mathematical

standpoint it is certainly desirable that it may soon entirely re-

place Euclid. The admirable elementary text-books of Dupuisof
Toronto, Smith of Missouri, and Halsted of Texas, which have

recently appeared, prove that the subject is growing in interest,

and also make its general introduction more easy.

WEIGHTS AND MEASURES IN ENGLAND VERSUS THE
DECIMAL AND METRIC SYSTEMS.

BY J. JAMES COUSINS, ALLEKTON PAKK, CHAPEL ALLERTON, NEAK

LEEDS, ENGLAND.

It is impossible for a comparatively new country like America

to conceive the mode by which the English conduct their internal

commerce, and the difficulties which exist in trading not only

with foreigners but between the different portions of the United

Kingdom, owing to the versatility of the weights and measures

used in conducting her business, the different values of the varied

denominations within the United Kingdom, and the many quan-

tities represented by the same denominations when applied to

articles of daily commerce.
If the ingenuity of man had been strained to the utmost to in-

troduce a system of weights and measures calculated to throw

difficulties in the way of commercial progress, to perfect a system

that no one man has thoroughly mastered, and to place irritating

obstacles in the path of education of both pupil and teacher, that

end has been thoroughly attained, and, strange to say, it is the

system pursued in the educational establishments throughout the

kingdom at the close of this nineteenth century, although most

of the colonies have set the Mother Country a better example.

Can anything be more absurd than the following ? We sell

*' pickled cod" by "the barrel," "trawled cod" so much
" each," whilst " large hooked cod" are sold by "the score," and
" crimped cod "' 'per pound," shrimps by " the stone," soles by

"the pair," Dutch smelts by "the basket," and English smelts by
*' the hundred."

This is the Billingsgate system, but at Grimsby (another im-

portant fish market) quite a different style of weights and meas-
ures is made use of, and the sale of fish is very much by "the
box " and ' the last."

A customer once asked a Grimsby fish salesman to let him have
a stone of oysters, the reply was " We don't sell oysters by weight,

we sell them by measure." "Then let me have a yard," said

the buyer. Butter in Ireland is sold by " the cask " and "the
firkin ;" in England by "the pound " of 16 ounces, by " the roll"

of 24 ounces, "the stone," and the "hundred-weight," which is

not 100 pounds but 112 pounds.

Analyzing the quantities of the various denominations only

makes confusion doubly confounded.

What is a " load?" A load of straw is 1296 pounds, a load of

old hay is 3016 pounds, and a load of new hay 2160 pounds; but
my tables do not tell me at what age hay becomes old.

What is a " firkin ? " A firkin of butter is 56 pounds, a firkin

of soap 64 pounds, and a firkin of raisins 112 pounds. A " hogs-

head " of beer is 54 gallons, but a " hogshead " of wine is 63 gal-

lons, a pipe of Marsala wine is 93 gallons, of Madeira 92 gallons,

of Bucellas 117 gallons, a pipe of port 103 gallons, and a pipe of

Teneriffe 100 gallons. Again, what is a stone? A "stone"
weight of a living man is 14 pounds, but a " stone" weight of a

dead ox is 8 pounds, a stone of cheese is 16 pounds, of glass 5

pounds, of hemp 32 pounds, a stone of fiax at Belfast is 16|-

pounds, but at Downpatrick 24 pounds, while a hundred-weight
of pork is 8 pounds heavier at Belfast than it is at Cork—another

injustice to Ireland.

England is slow to adopt new principles, but as more than 400

millions of people are using the metric system, surely it is time

she took a step in that direction, a hint that probably may not be

thrown away upon the grand American Republic.

In cataloguing the above absurdities of English measurement, I

must not omit to inform you what quantities a barrel represents.

A " barrel" of beef is 200 pounds; butter, 224 pounds; floui-, 196

pounds; gunpowder, 100 jjounds; soft soap, 256 pounds; beer, 36

gallons; tar, 26i gallons; whilst a barrel of herrings is 500 her-

rings.

One example of the comparative merits of the existing system
with the decimal system will suffice.

Reduce 987,654,321 inches into leagues. To arrive at this we
must divide these figures by 12 to get them into feet, then divide

the product by 3 to make yards of them, next by 5| to find the

number of poles, another division of the product by 40 exhibits

the furlongs, then if the brain will stand it, for we have decimals

in the quotient, we must divide by 8, which gives us the miles,

and lastly by 3 to furnish the leagues, quid erat demonstrandum;
a.ad, if we have made no mistake, we have arrived at a satisfac-

tory result.

To attain the same end by the decimal system, allowing the

same number of denominations but each a decimal, no calculation

is necessary, no sums to work out, but as there are six denomi-

nations, place the pointer on the left-hand side of the 6, the fig-

ures on the left of the pointer, viz., 987, show the number of

leagues, whilst the figures on the right of the pointer furnish the

fractions of a league, viz., 6 miles, 5 furlongs, 4 poles, 3 yards, 3

feet, and 1 inch.

Yet, can it be believed? the old system is taught in every school

in England, and the cruelty inflicted upon the brains and the

temper of the young, to say nothing of the loss of time and the

cost, cannot fail to lodge a grave responsibility upon the legislatiu-e

which permits such a condition of things to exist.

Nov. 4.

A CHEAP FORM OF BOX FOR MICROSCOPE SLIDES.

BY GEORGE P. MERRILL.

Presumably no one ever started out with making a collection

of slides for the microscope but has wrestled long with the problem

as to how they may best be taken care of. In the administrative

work of this department the problem early became a serious one.

For its satisfactory solution I am indebted to my brother, L. H.

Merrill, then assisting me.
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As it happened, we had in stock a number of paste-board boxes

some 93 millimeters wide, 143 millimeters long, and 48 millimeters

deep, all inside measurements. The dimensions of our standard

slide are 48 x 28 millimeters. By means of two wooden parti-

tions, some 3 millimeters thick, running lengthwise, each box was
divided into three equal compartments, the partitions being held

in place by glue reinforced by two small tacks at each end.

Heavy Manilla wrapping paper, such as we also had in stock, was
^hen cut into strips 25 millimeters wide and as long as the sheet

of paper would allow, in this case about 7 feet. These strips

"were then bent into a series of folds, as shown in the accompany-
ing illustration, the apices being rounded, not pinched flat. If

carefully done, the folds when crowded gently together act as a

spring. Two of these folded strips were then placed lengthwise

in each compartment, and the slides introduced, standing on end,

between the folds at the top. A box as thus prepared readily

iholds three rows of 50 slides in a row, or 150 altogether.

Each sUde is separated from its neighbor in the same row by a

double thickness of Manilla paper, which, owing to its manner of

folding, acts as a spring, and avoids all possible danger of break-

age. When all the compartments are filled, the space between

the tops of the slides in any row is but about 3 millimeters ; but

there is, nevertheless, no difficulty in removing a slide or in

getting at it to read the label without removal, since, owing to

the yielding nature of the paper, the tops may be readily drawn
apart. In this respect the box offers a great advantage over

those with rigid wooden compartments, such as are commonly
in use. The first box was made merely as an experiment. It

proved so satisfactory that, for the time being at least, it is the

form adopted for storing the several thousand slides forming the

museum collections.

I have attempted to show the arrangement as above described

in the accompanying drawing. In reality the slides are held

much more firmly than indicated, since the paper bulges and

•comes against both the front and back of the slides, the full

length of the fold, instead of merely at the bottom. It will very

likely strike the reader that a better material than paper might

be found. I can only state that after considerable experimenting

the paper was, all things considered, found most satisfactory.

Bepartment oJ Geology, TJ. S. National Museum, Washington, B.C.

SPONTANEOUS COMBUSTION IN MINES.'

BY PROFESSOR ARNOLD LTTPTON, YORKSHIRE COLLEGE, LEEDS,

ENGLAND.

The lecturer remarked that most of the difficulties of a mine

«ould be overcome in certain well-known ways : water could

be raised by pumping-engines; gas carried away by ventilation,

tind the danger obviated by safety lamps; but spontaneous com-
bustion, in some cases, could not be prevented, and, when once

begun, could not always be stopped, except by filling the pit with

water.

' Summary of a lecture on the loth of October last, at the Philosophical

Sail, Leeds.

Spontaneous ignition of coal was well known to ship-owners

and insurance companies, large cargoes of coal being especially

liable to take fire upon long journeys. In the same way, a great

heap of coal on the surface was liable to take fire, especially if it

was small coal or slack. For that reason it was necessary in

storing slack not to have the heaps too wide or deep. A heap ten

feet deep might not fire, while a heap twenty feet deep of the

same coal would be very liable to fire. A small heap of slack

laid against the outside of a boiler-flue or steam-pipe would proba-

bly take fire in a short time. Heaps of slack and broken coal

left in the mine were very liable to take fire, and much smaller

quantities would fire in the mine than on the surface, because

it was warmer underground, and the superincumbent strata

upon the slack and broken coal prevent the heat from es-

caping. Spontaneous ignition was very frequent in the thick

coal-miles of South Staffordshire, Warwickshire, and Leicester-

shire, and it was necessary that these pits should be watched

every hour of the day and nigbt lest a fire, having broken out,

should obtain the mastery before it was discovered. If a fire was
detected whilst yet smouldering, the heated material is dug out

if possible and the place filled with sand. Sometimes the fire was

extinguished by pumping water onto it. In some mines water

was laid on at a high pressure for the purpose of throwing jets of

water onto any fire that may occur. It was usual, however, in

mines liable to spontaneous combustion, to separate the district

containing the waste heaps of slack or broken coal from the rest

of tlie mine by means of walls or dams of brick and clay and

sand, so that the smouldering fire, producing carbonic acid gas,

extinguishes itself by its own smoke. Sometimes an apparently

solid mass of coal took fire. In this case the apparently solid coal

has been cracked and crushed, and air has been able to enter into

the cracks to support combustion. In mines liable to this species

of accident, the manager has a very anxious time, and his deputies

must unceasingly patrol the pit. Sometimes it was impossible to

isolate a fire, owing to air drawing through cracks in the pillars

of coal surrounding the fire, and the men were beaten back by

the flames, and had to abandon the mine. The shafts were then

partially filled and covered so as to exclude the air, and in the

course of three or four months it generally happened that the fire

was extinguished.

The cause of these fires was perhaps not entirely explained.

It used to be supposed that the decomposition of the sulphuret of

iron, called iron pyrite.^, produced heat sufficient. This idea was,

however, now abandoned by the leading chemists who had studied

the question. Sir Frederick Abel and Dr. Percy, in a report to

the Royal Commission in 1875 on the "Spontaneous Combustion

of Coal in Ships," suggested the decomposition of the coal as the

probable cause. Professor Vivian B. Lewes, in 1892, contributed

a paper to the Society of Arts, in which he stated, as the result of

the work of Richters and himself, that newly-cut coal would

absorb oxygen to the extent, in some cases, of three times its own
volume. This oxygen produced a kind of slow combustion, and,

where the heat could not escape, the temperature of the mine was

raised to that of 800° to 900° F., and at this temperature, if there

was any air near to the coal, it would take fire.

There were only two ways, apparently, of preventing this spon-

taneous combustion. One was to cool the heap by ventilation.

But the ventilation to be efficient must be equal to that of a coal-

heap on the surface, and it was known that a heap of small coal

twenty feet thick and thirty or forty feet wide was very liable to

take fire; therefore, if the heap of coal in a mine was to be cooled

•by ventilation, the ventilating roads would have to be not much
more than fifteen feet apart, and a cool current of air through

each. This, as a general rule, was impracticable; and therefore,

as.a general rule, the prevention of spontaneous ignition by ven-

tilation was impracticable. The other method was to exclude the

air from the mass of coal that was liable to tire by means of walls

of soft clay or by walls of brick and mortar and sand, or solid

pillars of coal. The portion of the mine so walled off might get

very hot, raising the temperature of the mine ten or twenty de-

grees above the normal temperature of the earth ; but it could not

take fire if the air was excluded.
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THE PEDIGREE OF THE LETTER Y.

BT CANON ISAAC TAYLOR, LITT.D., YOHK, ENGLAND.

It is commonly asserted that our letter y is the lineal descendant
of the Roman Y, which in the time of Cicero was borrowed fi-om

the Greek alphabet to represent upsilon in the transliteration of

Greek names. This, however, is a mistake, as will be seen by
tracing the history of the letter. It is only when y is used, as the

Romans used it, as a vowel to transliterate upsilon in loan-words
(either direct from the Greek or indirectly through Latin or

French), such as hyperbola, hydrostatics, hypocrite, tyrant, or

myrtle, that our y represents the Roman Y and the Greek upsilon.

In the great majority of cases the English 7/ is a semi-consonant
corresponding in value to the Continental j, as in young, yea,

year, Yenisei, Yakut, which in German are spe\i jung.ja, jahr,

Jenisei, JaJcut. Along with the other Roman letters, the letter

Y was adopted by the Anglo-Saxons from the Latin alphabet, with
a value approximating to that of i, and hence the y in Anglo Saxon
words has usually become i in modern English, or has lapsed
into the neutral vowel, as in the words, fyr, fyst, hyd. hyf, bt^jcg,

ynce, hyll, flyht, yfel, and wyrm. which are now written fire,

fist, hide, hive, bridge, inch, hill, flight, evil, and worm. In fact,

there is not a single lineal descendant of the Anglo-Saxon y now
in existence. The letter y in modern English words is, curiously

enough, not a y at all, but a lineal descendant of the Anglo-
Saxon g, which was the Roman G, evolved by the Romans out of

an earlier C. This Anglo-Saxon g split into two sounds, retaining
the old hard sound before or after the back vowels a, o, and u, as
in go, dog, gold, gum, while before or after the front vowels e and
i it weakened into a palatal semi-vowel; the words ge, gese, gea,

git, and gear, becoming ye, yes, yea, yet, and year. A symbol
which has acquired two values is frequently differentiated into two
forms, thus i and j, u and v have come to denote respectively tUe
vocalic and semi-consonantal sounds of the same primitive symbol.
This happened with the values of g. The Anglo Saxon form 3
came to be appropriated for the weakened sound, and the Caro-
line or Continental form g was used for the original stopped
sound. In Middle English MSS., we have the two forms side by
side, written 3 and g. At the time of the invention of printing,

this weakened g, written 3 , had become almost identical in form
with y, and accordingly printers used y to express it, while in

Scotland asm black letter ( 3 ) was used for the weakened g, and
in old Scotch books we fine yet printed as zit, and year as zeir,

not that these words were pronounced with a z. but z was used

for 3 , as 2/ was in England ; just we write viz for videlicet, where
the 2 is not the sibilant, but merely an old ligature for et, videlicet

being formerly written videlicz , in the same way as libet was
written libZ . So also the final y, so common in English words,
is really the descendant of the final ig, equally common in Anglo-
Saxon

; many, busy, any, greedy, silly, honey, holy, and day being-

the Anglo-Saxon words manig, bysig, cenig, grcedig, scelig, honig,
halig, and dcBg. This final y is so common a termination in

English that, owing to analogy, it has replaced the old termination
ie in other words, as in academy, anatomy, homily, and irony,

where it represents the Greek ia, or in jolly and tardy, where it

represents the French if. In by and my it has been introduced
from analogy with words such as dry, fly. sky. where the y is

really the weakened g. It will be objected that in certain words,
such as "young" and "yard," an Anglo-Saxon g has become y
before back vowels, but this fact is really only a confirmation of
the rule, as in such cases the front vowel which modified the g
has been lost, "young" being from the Anglo-Saxon geong, and
"yard " from geard.

In the neo-Latin languages the same weakening of g before

front vowels took place, but duplicate forms of the letter not
being available to denote the two sounds, g represents both sounds,

as in the case of the Italial words gente and gallo, or the French
geant and gmit, or else the g was replaced by j, as injoiiir, from
the Latin gaudere.

INSTINCT.

BY C. F. AMEEY.

It is now universally recognized that animals possess intelli-

gence. The evidences on this head are too patent for dispute;

but, like the guinea of the Primrose girls, it is supposed to be em-
ployed only in extraordinary emergencies. All the text-books on
comparative psychology assume that all the ordinary pursuits of

animals are instinctive, by which is implied automatic and me-
chanical; but whether instincts are to be regarded as impulses or

as guides to action, or whether the activities are themselves in-

stincts, is nowhere clearly defined in the text-books I have con-

sulted. I purpose, in the present paper, to define the nature of

instinct, and to indicate its place and the importance of its func-

tions in the general economy of animal life.

The only satisfactory course of procedure is, first to collect and
array the facts, and as man himself presents abundant illustra-

tion of all the psychological activities exercised in the animal
kingdom, we cannot do better than examine the facts and study
the nature and functions of instinct as exemplified in our own
persons.

What then is instinct ?

All the functions of the human organism and all the activities

of life are classifiable under three heads — the mechanical, the re-

flex, and the intelligent.

The mechanical are the fundamental continuous processes of

digestion, assimilation, circulation, secretion, and respiration.

All these processes are performed unconsciously and involuntarily

excepting respiration, which is performed sub-consciously and is

to a small extent under the control of the will.

The reflex activities are automatic responses of the neuro-mus-
cular organism to the stimulus sensations. They begin and end
in the organism. In man, as in other animals, they are due tO'

secretions in the system, to contact with external objects, or tO'

special periodical or occasional conditions of the organism. They
are all performed consciously by man, and are all susceptible of

being brought more or less under the control of the will. The
most common reflex activities are laughing, crying, sucking,

masticating, swallowing, voiding the foeces and urine, coughing,

sneezing, withdrawal from contact with objects, purposeless

bodily exercise, etc. Laughing and crying may result from sen-

sation, but they are sometimes reflex activities of the brain, origi-

nating in ideas.

Intelligent activities result from the perception of objects, their

properties, and relations. Every effort for adjustment of the or-

ganism to external conditions apprehended through the senses is
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intelligent. Touch is the connecting link between sensation and

sense.

Instincts are not activities, but impulses to action. They are

due to the sensations being transmitted from their several local

seats to the brain, where they present themselves as cravings,

desires, appetites, imperatively calling for relief. They prompt to

two classes of activities, those which csin be performed by reflex

action of the organism, and those which require the adoption of

intelligent means for then- satisfaction. Hunger is a type of the

latter, the impulse to void the fceces and urine may be taken as a

type of the former. Among the most important instincts are the

craving for food, the sexual, and the maternal instincts.

Instinct impels to action, but does not guide to its performance.

It appeals to the mind like a squalling infant to its parents. If

reflex action will appease it, it is simply a function of the will;

if intelligent measures are required, it is the function of the intel-

lect to adopt Ihem. T may emphasize here, as bearing on what I

shall urge later, that the most important instincts originate in the

local action of proper secretions, as the contents of stomach and
bladder, the gastric juice, the spermatorrhoeal and lacteal secre-

tions, etc., all provoking impulses essential to the preservation

of the individual and the species; and no less important to man's

intellectual development is the impulse to purposeless activity

generated by the waste particles of the tissues on their way to the

skin. Every psychological phenomenon has its physical basis, a

self evident proposition occasionally lost sight of in the discus-

sion of instinct.

Up to this point it will be generally admitted that the verte-

brate animals and higher insects are physiologically and psycho-

logically close counterparts of man, the one essential difference

being that their perceptions are all limited in range, while man's

perceptions embrace the universe. The distinction appears to

arise when we approach the subject of the inherited perceptions

and working capacities. Many of the lower animals exhibit spe-

cial inherited capacity involving clear perceptions such as man
rarely exhibits without experience or instruction ; and by almost

common consent these special capacities and perceptions, although

recognizc-'dly the inheritance of the active intelligence of the spe-

cies, are classed as " instincts." The classification which groups

these psychological phenomena with impulses generated by secre-

tions, is hardly a scientific one. Moreover, the accepted theory

assumes that the species of so-called mental automatism exhib-

ited, implies less intelligence than was displayed by the early

parents of the stock in reaching the attained level of capacity, a
view certainly not borne out by any degeneration of the brain;

and, last, the advocates of the theory appear entirely to forget

how much dexterity of brain and hand man has acquired by
heredity. But before entering on this subject I want to make a

few remarks on the function and importance of instinct in the

economy of life.

Instinct is the schoolmaster of the intellect. Primitive man,
looking around on his environment, would hardly have acquired a

single perception of the properties and relations of objects, unless

spurred to investigation by his instincts. The instinctive craving

for daily food spurred his faculties to the discrimination of

all the food substances presented to his senses. He soon acquired

familiarity with the characters of every fruit, grain, root, etc.,

capable of appeasing his hunger, and with the charactei-s and
habits of all living creatures around him. In these matters he

was fairly rivalled by the lower animals which, prompted by the

same instinct of hunger and sense of danger, had their perceptive

faculties equally aroused to the character of every thing that

could be used as food by them, or that imperilled their lives.

Man's hand was the wonderful organ which soon raised him
above the intellectual level of the beasts; this, too, would have

been useless to him but for the impulse to purposeless activity

which besets him from childhood. Subject to this instinct he
was, in common with his less-gifted fellow-creatures, under the

imperative necessity of exercising every set of muscles and testing

every organ in every direction of which it was capable of being

used. In these exercises man at once became a being apart, by
virtue of his hand. He was impelled to lay hold of every thing

he saw, within the compass of his grasp, and whatever he laid

hold of aroused his perception of its properties. He hurled stones

and wielded sticks, revelling in the mere enjoyment of hispowers^

until gradually he acquired that experience of the properties of

sticks and stones which suggested their application to the ever-

present necessity of providing food. It must not be supposed

that he advanced to a single idea without experience. He must
have experienced the force of a blow from stick or stone, perhaps;

many times, before he conceived the idea of utilizing them as.

weapons of offence or defence. Once started on his path of

progress, his daily experience constantly added to his stock of

perceptions of the properties, and later of the possible uses, to

which he could apply the objects he actually handled. There-

came a time in the progress of the race when man learned to

reason from the known to the unknown, but primitive man waa
slow in developing this faculty. As regards every thing which af-

fects their personal preservation and food supply, all the evidences

point to the conclusion that the perceptions and reasoning powers
of other animals are as keen and sure as savage man's; but, wan1>

ing the hand and the accompanying wider range of perceptions,

their progress was limited to a narrower field. Only one mam-
mal, the beaver, has developed a high constructive capacity-

Why is this ?

Remembering what was above said about instincts originating

in secretions, it suggests itself that the castor of the beaver may"

possibly furnish a special impulse to activity in a prescribed di-

rection, but this is not necessary to explain the dam- and castle-

building talent of the beaver. The materials used in construction

were the waste products of his food which he bad to manipulate

under conditions which compelled his attention to such of their

properties as he utilizes. By taking them to the mouth of his

hole, and floating them off when the water was low, he dammed
the stream and raised the water to his bole. In arranging them
about his hole to make room temporarily, his perceptions were

trained in the direction of castle-building. Given the beavers

primitive habits and the suitable environment, the direction of

his evolution was as much a matter of constitutional necessity as

man's. Fewer faculties were called into requisition in his case,,

but these concentrated on special labors attained greater natural

facility of application, this added facility becoming in time con-

stitutional in the species.

The wonderful constructive powers of insects have been devel-

oped subject to the same law, but for the most part these crea-

tures enjoy special facilities for the development of their special

capacities. They not only have special instincts due to special

secretions, but in these secretions they have the materials of con-

struction. The thread of the spider and silkworm, the wax of

the bee, the viscid, and other special secretions of a hundred

other insects, are all materials which would not excite their atten-

tion if they existed apart from themselves, but being under the

daily necessity of manipulating them and being under a constitu-

tional necessity of manipulating them in certain ways deter-

mined by the structure of their brain and manipulating or-

gans, the species is forced to a perception of the uses they sub-

serve, and are educated by experience to the point of engaging

in their manipulation intelligently and with design. And just

as the hand has played an important part in the evolution of

man's intellectual faculties, so have the special secretions and

special organs of insects necessarily produced like results. Their

field of performance is limited in direction, but within their pre-

scribed limits it is not unreasonable to suppose that they surpass

man in the clearness of their perceptions. Within the field of

their special activities they do not reason, they know. They

reason only in emergencies.

This brings us to the final point and apparently vast distinction

between the achievements of men and insects; and the arguments

which apply here will hold good in considering the special apti-

tudes of creatures in other classes. The insects have inherited

aptitudes for performing tbeir special tasks without experience or

instruction, ergo, it is argued, they are automatic, instinctive.

First with regard to the term instinctive, let us repeat here,-

the impulses generated by their special secretions j)rompt in all

cases to the voidance of these secretions, but they go no further;

the application of the voided material or its mixture into mortar
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as with the white ant and mud-wasp are the results of intelligent

observation and experience.

But it has become automatic ! Brain and manipulating organs

fulfil their allotted task without experience and instruction !

Here the parallelism with man is certainly no longer perfect;

there is a divergence, but a divergence due only to the same laws

acting on two sets of modified conditions. Man has developed by
radiation in ever-widening circles and is still in course of an all-

iround development. The insect has developed along a narrow
Jine and has reached the limit of his capacity, but that limit sur-

passes man's utmort attainments, both in clearness of perception

without intellectual effort, and in facility of execution. The
knowledge and capacity of execution gained by observation and
'experience have become constitutional. Man, in spite of the

great breadth of his intellectual range, does occasionally reach

•something like the inherited clearness of perception and facility

tot execution of the insect, at special points of the circle ; as, for

example, in the inherited musical powers of a Mozart and other

born composers, who have been capable of composing as auto-

matically as the bee makes its cell ; and I assume for both a

similar intellectual gratification in the exercise of their powers,

liook again at the born arithmeticians and mathematicians; or,

again, at the achievements of a Siemens. Does any one suppose

that these involve the intellectual labor performed by the average

tyro struggling to overcome some petty difficulty? Great results

-have unquestionably been achieved by enforced attention and
patient labor, but the greatest achievements arise by unconscious

reflex action of the brain to the stimulus of inherited memories
which evolves the idea before it even rises into consciousness. It

as precisely this clearness of perception and facility of execution,

lecognized as genius in man, which characterize the special labors

of insects and other of the lower animals in their special narrow
fields. Further, all naturalists who have given close study to the

hymenoptera, for instance, will, I think, support me in the con-

clusion that the automatic facility displayed in their special tasks

"lis accompanied with intellectual resources which enable them to

•deal intelligently with emergencies which may arise in the course

«of their performance.

We may And a still closer parallelism between man and the

"lower animals in the matter both of inherited perceptions and
capacities of performance on a lower intellectual plane, which
being part of every man's experience, the relation of inherited to

:acquired ability will be the more readily appreciated. Every
•child knows intuitively that an apple is good to eat. On this

point his perceptions are clear, his convictions not to be shaken.

This is a familiar instance of inherited perception or brain

imemory. In fighting we have an illustration of muscle-memory.

A fistic encounter calls forth as diversified and complicated a

series of activities as almost any species of manual labor, but a

ten-year-old boy of fighting stock will stand up to his first fight

and play his part with a skill and address and promptitude such

as he could not acquire in any industrial pursuit without consid-

erable training.

These are only particular illustrations of a well-known general

•law. Any muscular or mental labor long persisted in is attended

•with a facility of execution which in time becomes constitutional

;in the race. Man is immeasurably removed from the lower ani-

mals by his wider range of perceptions and capacities, but we
-cannot form a better idea of the intellectual status of the lower

animals, within their narrow limits, than by speculating on a fu-

ture ideal stage of human evolution, when every child bom into

'the world will, as his intellect unfolds, display, without instruc-

tion, the mathematical genius of a Euclid, the musical powers of

sa Mozart, the logical powers of a Bacon, and the comprehension

of character of a Shakespeare.

THE DATE OF THE LAST GLACIAL EPOCH.

BY MAJOK-GENBEAL I. C. COWELL, WINDSOR, ENGLAND.

Now that the untiring labors and vast research of such men as

IProfessors Wright, Prestwich, and Emerson, Dr. Andrews, and
Slessrs. Gilbert and D. Mackintosh have resulted in such remarka-

ble coincidences as to the period of the termination of the last glacial

epoch, England, as America, may well be congratulated upon
such achievements by their men of science in that intensely inter-

esting field of enquiry ; but our satisfaction would be far from
complete if we did not find confirmation of these results in those

of astronomical discovery, which give evidence of that perfect

harmony which has so long been sought for in vain by astronomers

and geologists and by all those who have awaited the revelation

which unquestioned facts have at last disclosed. These are to be
found in the beautiful discovery of Major General Drayson of the

Royal Artillery (formerly professor of astronomy at the Royal
Military Academy at Woolwich) of the second rotation of the

earth, whose works, entitled "30,000 Years of the Earth's Past

History" and '-Untrodden Ground in Astronomy and Geology"
(published by Chapman & Hall and by Paul, Triibner & Co. of

London), afford the most striking testimony to the accuracy of the

calculations of the gentlemen referred to.

In so short a notice as this it is only possible to give a general

outline of the discovery, which has occupied nearly thirty years

for its full development, resulting in the discovery that the glacial

period, or, more properly speaking, periods, occupy about 20,000

years, whilst the last terminated about 6,000 years ago. This,

however, is but one of the results of the discovery.

The earth has three principal movements, the first being its

daily rotation, the second the annual revolution of the earth round
the sun, and the third a slow second rotation of the earth which

causes the half axes of daily rotation to trace cones during a period

of about 31,600 years.

The second rotation, more accurately defined, consists in the

pole of the heavens describing a circle round a point, which is

ascertained to be situated six degrees distant from the pole of the

ecliptic, having a right ascension of 370 degrees, and at an angu-

lar distance from the pole of the heavens of 39° 25' 47", this angle

depending upon the position of the centre of gravity of the earth,

the earth being considered as a gyrating sphere, and so following

the ordinary laws of gyration.

The two semi- axes of the earth by this movement describe cones,

having their apices at the centre of gravity, which in the case of

the earth nearly corresponds to the centre of the sphere. From
the knowledge of this law, and from these data, the polar distance

of a star can be at once calculated for more than a hundred years

from one observation only, and to the decimal of a second of an

arc, a result which hitherto could only be attained by constant

observation and laborious calculations by the method adopted by

astronomers in ignorance of the properties of this rotation.

The obliquity of the ecliptic can be ascertained for any time

during the revolution of the poles, which are calculated to occupy

81.683 years in completing the circle. Hitherto the time supposed

for the completion of this conical motion was about 25,000 years,

during which period scarcely any variation occurred— so it was
asserted— in the extent of the Arctic circles and tropics.

By a knowledge of the second rotation it is proved that a varia-

tion of twelve degrees in the extent of the Arctic Circle and

tropics occurred not later than 18,500 B.C. The procession of the

equinoxes is ascertained to be the result of this second rotation,

and due to no other cause ; and the rate of procession can be ascer-

tained at any time, this, it may be mentioned, being proportionate

to the sine of the obliquity of the ecliptic at the time indicated,

in its every-varying amount from the minimum of 23° 25
' 47" to

the maximum of 35° 25' 47''.

With such a difference, it follows that at the height of the

glacial period— that is, when the obliquity attains to 35° 25'

47"— the Arctic Circle will have crept down towards the equator

in both hemispheres twelve degrees, which will thus cause the

tropics to extend to the same amount towards the poles, and so

extend the tropical zone from Cape Hatteras to the River Plate.

Under such conditions the human mind fails to conceive the

vast changes which must be brought about during every six

months from the mighty floods caused by the intense summer
heat and the intense cold of the Arctic winter, alternating with

each other.

It is to such changes of temperature that we find the remains

of Arctic and tropical animals imbedded together in the same
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drift in their migrations towards those latitudes which their

natures demanded, and so must man move in accordance with

the necessities of the time as regards temperature and its conse-

quences.

It is calculated that we are about 403 years distant from the

time when the pole of the heavens in its revolution, the pole of

the ecliptic, and that of the second rotation will be in the same

colure— that is, in the year 3395 A.D. ; and then the least differ-

ences in temperature between summer and winter will be ex-

perienced. From that time forward this difference will increase,

and about 6,000 years later— or about the year 8300 A.D. — the

-earth will enter upon the next glacial period, and attain its great-

est severity about the year 18,136 of our era; that is, when one

half-revolution of the pole, occupying 15,841 years, will have been

-completed from the point indicated, of the pole and two centres

being in the same colure.

The evidences of geology now attest the accuracy of this dis-

covery, though twenty years later than it was discovered by this

astronomer. Herschel, in his "Outlinesof Astronomy," described

the movement of the pole as describing a circle round the pole of

the ecliptic as a centre and at a uniform distance from it of 23°

38'. though in another article he admitted a decrease of obliquity

of 48" per century; and these two contradictory assertions appear

to have been copied or misunderstood by astronomers and mathe-

maticians for more than a hundred years. Twenty-five years

ago General Drayson pointed out the error, but no attention was

paid to this. Now, however, all who look for the truth will re-

ceive a fresh impetus to independent enquiry, and signs of a

change are already appearing which nothing can arrest, sub-

stantiated as his calculations are by the observations of the last

3,000 years.

In concluding these remarks, it may be observed that the axis

of the planet Uranus very neaiiy coincides with the plane of its

crbit, which varies only about 46' from that of the earth, and
astronomers, observing that its satellites moved in a contrary

direction to that of the other planets, assumed that the satellites

of Uranus " moved in opposition;" but General Drayson pointed

out that this was not the case, and explained that it depended

upon which pole of the planet was turned toward the earth which
way the satellites would appear to revolve, whilst their real mo-
tion round the planet was not in opposition, but in conformity

with the law that all satellites move round their primaries in the

• same direction.

It is possibl.^ that this discovery has never been suitably ac-

knowledged by any scientific society, but In a work published in

1863, viz., "Common Sights in the Heavens," General Drayson,

at pages 173 to 175, pointed out that former writers on astronomy

had been in error in attributing to the satellites of Uranus a move-
ment different from that of any others in the system. His geo-

metrical proof of this fact is very simple, and it seems surpris-

ing, when we see the solution of the mystery, that writer after

writer on astronomy should have copied each others' mistakes for

more than seventy years.

Lastly, it is to be hoped that the discoverer of the second rota-

tion may live to see the triumph which he has achieved universally

admitted by all true lovers of science.

ALABAMA BAUXITE.'

BY HENRY MCCALLEY, UNIVEBSITY, ALA.

Bauxite was first discovered in Alabama in 1889. The first

discovery was at the Dykes Limonite Banks, Cherokee County.

Since then it has been found at the Walker Limonite Banks, near

Jacksonville, Calhoun County, and at the Laney Old Manganese
Banks, Cleburn County." These deposits are all in the lower part

•of the Lower Silurian. The Cherokee and Calhoun deposits are

at the bottom of the Knox Dolomite of Safford of Tennessee, now
Ijelieved to be Upper Cambrian. The Cleburn deposit is in the

Tipper part of the Weizner Quartzites, Middle Cambrian, believed

' An abstract of a paper prepared for the Fall Meeting, on Nov. 16, of the
Alabama Industrial and Scientific Society.

- Since the above was written, it has been heard that Baaxite out-cropplngs
Slave been found in two other places in Calhoun County, near Anniston.

to be identical with the Chilowee Sandstone of Safford. They are

all in sections of country that are badly broken up by sharp folds

and great thrust faults, and in which the characters of the rocks

have been greatly changed, doubtless by the great heat produced
in their folding and faulting. They are all pocket deposits, though
they occur alongregular leads and show more or less stratification

in all of the cuts that have been made upon them. They occur
about as do the limonite and clays with which they are closely

associated, though they appear to show more evidences of strati-

fication. They are so closely associated with the limonite and
clays that their deposits appear to be greatest where the limonite

and clay deposits are greatest.

The Cherokee deposits appear to occur along the crest of two
sharp parallel anticlinals covered by debris, that run in a general

northeast and south-west course and are from 150 to 200 yards

apart. Between these anticlinals is a sharp synclinal, and it is

more than probable that some of the bauxite deposits of the oppo-

site anticlinals, as irregular stratified seams, are connected or are

continuous, under the surface, across the synclinal trough. The
largest limonite and clay deposits of this immediate section are in

the synclinal trough, and it is believed that future developments
will show the largest bauxite deposits to be also in the trough. The
bauxite, in places at least, is on the top of a friable sandstone and
under or in the lower part of an unctuous clay. The limonite is

usually on the top or in the lower part of this unctuous clay. In

places, however, there is bauxite seemingly on the top of the

limonite, and in still other places it occurs in the clay as large

masses and as small nodular concretions.

The Calhoun deposits, in the few shallow cuts that have been

made upon them, also appear to be on the top of a sharp anticlinal.

The Cleburn deposit has never been dug into and shows only as a

few loose bowlders on the surface.

The Alabama bauxites have not as yet been dug into sufiBciently

to enable even a rough approximate estimate to be formed as to

their quantity, still enough has been done on the Cherokee de-

posits to show that they alone have in them an immense amount
of ore. They show on the dip in limonite old diggings to the

depth of 75 feet. In one limonite old digging, the Dykes Bank
proper, the bauxite, as an irregular seam about 60 feet thick,

shows from the top to the bottom of the digging about 75 feet

deep. This is the only place in which the full thickness is shown,

though in half a dozen other places from a few feet to 50 feet in

thickness of it can be seen. It has been seen by the writer at in-

tervals on both of the anticlinals for a distance of about one and

a half miles, and it is said to show at intervals on both anticlinals

for a distance of nearly five miles.

The Calhoun deposits show at intervals in a north-north-east

and south south-west course for about 250 yards. They have not

been dug into sufficiently to show either the thickness or even the

quality of their ore. In one of the pits or trenches, however, a

thickness of about 25 feet of ore can be seen.

The Alabama bauxites are mostly concretionary or pisolitic,

though some of them are earthy or clay-like. The eyes or con-

cretions are usually of the size of a small pea, though sometimes

they get to be irregular concretionary nodules of some two inches

in diameter. The earthy or clay-like variety has often a metallic

ring. The Alabama bauxites are of white, red, and gray colors.

The Cherokee bauxite, in car-load samples as sent to the manu-
facturers, is said by Mr. J. M. Garvin, superintendent of the Bass

Furnace Company, Rock Run, Ala., to have about the following

approximate analysis:—
Alumina, from 50 per cent to 60 per cent.

Ferric oxide, about 2.75 per cent.

Water, from 35 per cent to 30 per cent.

Insoluble matter, principally silica,

about 7 per cent.

Titanic acid, from 3 per cent to 3 per cent.

This analysis shows the Cherokee ores to be of very fine quality.

They carry, as said by the manufacturers, a somewhat smaller

percentage of alumina than do the Baux. or France, ores with

which they come in competition, but that they are more soluble,

and hence are more valuable.
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Up to date only about 5,000 tons of bauxite has ever been

shipped from Alabama. It has gone to Pliiladelphia and Natrona,

Peon., and to Syracuse, Buffalo, and Brooklyn, N.Y., and to other

places. It has been used principally for the manufacture of alum
by the sulphuric acid method. The Alabama ores cannot be laid

down in the above markets as cheaply as the Baux ores, and hence,

if it was not for their superiority, they could not compete at all

with the Baux ores. As it is, the profits are said to be small,

and so it is not likely that the bauxite industry of Alabama will

become very great until a home market is created for the ore.

This, it is hoped, will soon be the case, as an aluminum plant is

said to be now under way near Rome, Ga.

THE INTRODUCTION OF FOREIGN SPECIES.

BY JOHN GIFFOBD.

Natuee maintains an equilibrium, and when this is interfered

with by man evils ensue which are even more serious than the

one he attempts to obviate. No man can predict the results of

the introduction of an exotic animal or plant. Such a step

should be attended with more study and caution than are usually

exercised. One animal preys upon another to such an extent

that by the introduction of other species the damage indirectly

done is much more real than apparent.

When the cultivation of cane and the manufacture of sugar,

molasses, and rum were at the height of their glory, the planta-

tions of Jamaica were infested by rats. In order to rid the island

of this pest the mongoose was introduced from India. In spite of

the damage done to some of the domestic animals of the small

property owners, the result was on the whole at first beneficial,

since the prosperity of the island depended upon the products of

the large plantations. Times changed, and the sugar industry

faded. The negroes now have their own patches, and being

favored by an indulgent Nature, with low ambitions and few

wants, are forced to keep dogs to protect their poultry. They
feel the loss of a pullet more than ever before. This class of

people constitutes more than half the population. The mongoose
has been increasing, and other small animals in consequence de-

creasing. Snakes are now extremely scarce, and many of the

birds which nest on the ground have been destroyed. This animal

inhabits both the lowlands and mountains, so that rats and mice

take refuge in banana bunches, where they often build their

nests. But these are only the direct consequences. Animals
upon which this animal preyed fed upon other animals, especially

insects. These have increased accordingly. Tics, for instance,

which they say were introduced on South American cattle, have

become an awful pest. There was no enemy to subject them,

and only those who have walked through the beautiful pastures

of this island, shaded with pimento and ceiba trees, can judge of

their abundance. In crossing a pasture your legs become covered

with these parasites, which, unless removed at once, bury in the

flesh and cause much pain. While botanizing in the region of

Mandeville, in the mountains, after each excursion the writer

was forced to undergo a tedious operation : it was to have these

tics picked out of the skin by negro boys, who have become expert

by long practice, and many are the sixpences they have thus

earned.

Out of revenge the Indians introduced the fer-de-lance, the ug-

liest and deadliest of reptiles, into Martinique and other West
Indian islands This snake increases rapidly in numbers, and

many are its victims yearly. By the thickness of its skin the

pig, and by its agility the cat, alone withstand this animal. Thus
what they failed to do in war the Indians accomplished by a

peculiar stratagem.

The abominable life-plant was introduced, perhaps as a curi-

osity, into certain parts of the West Indies. It has become a

troublesome weed. It is impossible to combat or exterminate it.

It grows in spite of you. Cut it up as you like, and it will sprout.

Pull it up and hang it in a dry place or put it in your pocket, and
from every indentation on the edges of its leaves there will come
a sprout.

Every visitor to Nassau knows of the Giant Ceiba, with its far-

leaching branches and curious butresses on the public plaza.

This was planted by John Miller, and its history is of interest in

showing how accidentally and rapidly the introduction of a

species may be effected. He was a sea-captain, and traded to

Brazil. He admired the ceibas so much that he brought home a

seed or sprout to plant in his garden in one of our southern cities.

He was a Loyalist; and when the War of the Revolution began

he went to Nassau with his ceiba tree. This is the tree to. which
I refer — a tree many times photographed and described, the ob-

ject of much admiration and the pride of Nassau. From the

seeds of this others have come until now it is one of the com-
monest trees of the Bahamas. Thus animals and plants of benefit

and detriment to a country have been almost everywhere acci-

dentally introduced. In spite of warnings, grape-cuttings were

introduced from America into Europe, and with them went the

diseases of our vine with serious consequences. No matter how
beneficial the introduction of a foreign species may at first ap-

pear, a sort of quarantine should be established, the government

alone taking it in hand, introducing species only, after much
study, with much caution.

Now Orleans, Nov. 5.

PALEOLITHIC MAN IN THE SOUTHERN PORTION OF THE

DELAWARE VALLEY.

BY DR. HILBOBNE T. CBESSON, PHILADELPHIA, PBNN.

The revival of the old feud in regard to palEeolithic man is cer-

tainly a most interesting one, and I fully concur with my friend,

Professor G. Frederick Wright, that "full discussion will dispel

the uncertainty that may exist."

A great deal has been said about the finds in the Wilmington
gravels (Columbian of McGee), and I notice that for some inex-

plicable reason the finds of others than myself have been ig-

nored. I will give, presently, a brief resume of the finds in sup-

posed Columbian deposits, but before doing so it may be well to

explain that I am not a professed geologist, but I do claim to

have had the opportunity, by reason of a residence of twenty

years in the vicinity of Wilmington, to study the aqueous de-

posits in that vicinity, and at times, in company with those who
are authorities upon the subject. I take ijleasure in quoting the

names of Professors McGee and Wright and the late Professor

Lewis. Messrs. McGee and Wright visited the Wilmington
gravels at my request, and the former gentleman was accom-

•

panied by so distinguished an archaeologist as Jlr. W. H. Holmes
of the U. S. Bureau of Ethnology. It was my good fortune to

meet Professor Lewis at Claymont, during visits that he made to

relatives who lived in a property adjoining my fathers, and in

these, our youthful days, we jnade many excursions over the

gravels and brick clays which now bear his name. As Dr. Ab-
bott suggests, in a recent publication in Science, " When I find

gravel stratified and unstratified, I know and assert the differ-

ence," and it may be suggested, vv'ithout conceit, that those w^ho

have spent years in studying glacial deposits, and searching

among them for evidences of primitive man, aided at times by
suggestions from the full-fledged geologist, ought to have some
slight development of the perceptive faculty, in this respect, and
be able to judge whether the condition of the gravels, in ques-

tion, was disturbed or undisturbed, as the case may be.

During Professor McGee's visit to the Wilmington gravels (I

have designated them thus, as Carpenter Station, on the Balti-

more & Ohio Railroad, is but a few miles distant from this place),

Mr. Holmes found what is now called, at the Peabody Museum,
Harvard University, ''the Holmes Palffiolith." It is a piece of

white quartz, bearing, according to the opinion of Professor Put-

nam, Dr. Abbott, Professor Wright, and Professor Wilson, evi-

dences of artificial fracture. When the quartz in question was
found by Mr. Holmes, I requested Professor McGee to examine

the place from which it had been taken. He pronounced it to have

been found in undisturbed Columbian deposits, but I here call

especial attention to the fact that neither Holmes nor McGee-

deem the implement in question to be artificial. The palteolith

was then submitted to Dr. D. G. Brinton for examination, who
also condemned it. There is this to be said, however, that when
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Mr. Holmes picked the implement out of a bank, among hun-

dreds of other pebbles which surrounded it, he was attracted by

its resemblance to a palseoli^h. If I recall our conversation at the

time correctly, Holmes stated that although he believed the quartz

to be a natural form, it resembled somewhat such implements.

Certainly, then, this discovery is entitled to due consideration,

for although the implement has been condemned by some, has it

not received the appi'oval of others who are also authorities upon
the subject, anaong them Professors Putnam, Wright, Wilson, and
Dr. Abbott.

Palseoliths have been found in the Columbian gravels at Tren-

ton by Dr. Abbott and his son, Richard Abbott, according to the

labels attached to the specimens preserved at the Peabody Mu-
seum, and presented by these gentlemen to that institution.

Two other jialKoliths have been found in the Wilmington
gravels by different gentlemen and are now in the Peabody
Museum, Harvard University, together with the letters accom-
panying them. It has been suggested that they have been found

in a talus. Whether this be so or not remains to be determined.

I, some time ago, called attention to the fact that the old aqueous

deposits in the vicinity of Wilmingfon have evidently been sub-

jected to considerable disturbance (see remarks on a "Fallen

Forest and Peat Layer," Bull, of Geol. Soc. Am., Vol. II.), and
it may be that this took place in times comparatively recent. In

fact there is a probability that this may have been even after

" the ancient talus " at Trenton was deposited. I am predisposed

to this opinion from the fact that during the extraction of clay

from the pits at Richmond's brickyard (mouth of Naaman's Creek)

leaves of oak and sycamore trees were found beneath the brick

•clays of Lewis, and in other portions of these excavations the

more ancient and recent gravels were intermingled together

among the fallen forest layers.

Implements have been found in the brick-clays just mentioned,

and these are at the Peabody Museum with the records of the

donors attached.

Looking over the list of finds in supposed tertiary and post-

tertiary deposits, it appears that some class all of these as neo-

lithic implements, that is, judging by the character of the imple-

ments themselves. May it not be queried, is the neolithic classi-

fication of European countries applicable to certain finds on our
western continent ? for it seems that some of our ancient deposits

contain the handiwork of neolithic roan. The antiquity of cer-

tain deposits which seem to have yielded in the majority of cases

implements claimed to be of neolithic type is a question for the

geologist to decide, until then arguments upon this subject have
but little weight. Still, as we said in the beginning of this arti-

cle, they are interesting ; and, we may add, allow all concerned
to express their opinions.

LETTERS TO THE EDITOR.

:*:* Correspondents are requested to be as brief as possible. The loriier's name
is in all cases required as proof of good faith.

On request in advaiice., one hundred copies of the number containing his
communication will be furnished free to any correspondent.

The editor willbe glad to publish any queries consonant loith the character
of the journal.

Natural Implements.

There are some things suggested by Dr. Brinton"s recent article

relating to early man in America, and three quotations may be

made bearing on the subject of supposed primitive human art. It

may be premised that no working archaeologist has failed to find

things of a puzzling character, those which he hesitates to retain

as being of human workmanship, and yet which he is not alto-

gether willing to cast aside. He accepts the fact, also, that many
articles were so nearly fitted for man's use naturally that he often

used them just as they were found.

An article, entitled " Observations on Stone-Chipping," by
Oecrge E. Sellers of Illinois, prepared at Dr. Rau's request, was
published in the Smithsonian Report for 1885, and is well worth
reading. The various artificial processes are described, and some
of the natural ones. He says: "The river-drift or gravel bars,

when subjected to the grinding and crushing action of drift-logs

or rolling bowlders, would furnish many suggestive forms and
shapes that a little ingenuity would apply, and out of which
would naturally grow the art of flaking. The streets of Paducah,
Ky. , are paved with partly rounded, angular, silicious gravel,

mostly of jasper. Seeing heaps of this ready for spreading, I was
struck by the many forms, mostly highly water-polished, that if

found on a flaking ground would pass for refuse flakes and rub-
bish left by the workmen. On inquiry, I was informed that
this coarse gravel was from banks on the Tennessee River, above
the ordinary overflows. I selected many forms that any archae-

ologist would pronounce to be the work of man."
He observed that a heavy wagon, driven over these, produced

no effect on the surface gravel, but did on those lower down.
" Many of the fresh fractures presented the form and appearance
of genuine cores, and would be mistaken for the work of man."
This led him to make an experiment by pressure, in a vessel.
" On emptying the cylinder, the result was many representations

of the rude implements found in the drift."

The second quotation is from a paper read by Dr. D. S. Kel-
logg of Plattsburgh, N. Y., at the New York meeting of the
American Association for the Advancement of Science, in 1887,

and entitled 'Aboriginal Dwelling Sites in the Champlain Val-
ley." "The material of which the chipped implements were
made is found throughout this whole region. The so-called flint

is abundant in the limestone of the locality. On Butler's Island

in Lake Champlain detached pieces of the dark and striated flint,

a foot or more in diameter, are so driven against each other by
the action of the waves that their surfaces resemble the rough-
ened surfaces of ordinary flint hammers."
The third quotation relates to the same lake, and will be found

in the " Jesuit Relation " of 1668. The French had come within

two miles of the Ticonderoga River. " Here we halted, without
knowing why. until we observed our savages gathering from the

shore pieces of flint, nearly all out in shape." Then follows an
Indian superstition connected with this customary gathering.
" The occasion for this ridiculous story is the fact that the lake is

often swept by severe storms, which cause high waves, particu-

larly in the bay where Sieur Corlart, of whom we have spoken,

perished, and when the wind comes from across the lake it easts

upon the shore quantities of flint ready to strike fire."

There is one supposed trace of eai-ly man in New York that

seems injudiciously used. Near the summit of the Lake Ridge,

in the town of Gaines, was a spring, and in sinking a well on the

spot traces of fire were found at the depth of eighteen feet. It is

assumed that a fire was built on the beach when the lake was re-

ceding, and that it was buried in some way by the waters below
it, under nearly twenty feet of soil. How this curious geological

action was brought about is not explained. To produce such a
deposit the waters should have risen above the fire, not fallen

away from it. The probable solution might be that a fire was
built in a ravine by a stream; that the ravine was filled in, turn-

ing the stream into a spring; and that other natural processes fol-

lowed. That the lake could have buried the fireplace thus deep
is clearly impossible. The depth by itself, however, is nothing
very rare; but a field archseologist soon learns to distrust evi-

dence of this nature. In some cases known to the writer, early

villages and lodges, standing on open ground exposed to the

wind, were buried in the sand, and the forest grew over them.
The forest was cleared away all around, and the wind, with a
wider sweep, carried the sand away again.

W. M. Beauchamp.
Baldwinsville, Nov. 4.

Jealousy of a Dog.

In an article in Science of Oct. 28, Mr. Stevenson remarks
upon the jealousy of infants. Would you not place an infant of

ten months upon a higher standard of development than a dog ?

Yet dogs are jealous. My brother owned one, a well-grown,

bright fellow, who was usually upon excellent terms with my
kitten hut showed jealousy if the kitten was petted in his pres-

ence. On one occasion I held the kitten in my arms and pur-
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posely patted and praised it while tbe dog's eyes kindled omi-

nously at the pretended neglect of himself. Suddenly the kitten

jumped from my arms to the iloor, and before I could interfere

the dog had seized and shaken its little life out of it. I mention

this as simply an instance. I believe that even birds show jeal-

ousy and sulk if too much notice is given a mate or a rival.

L. L. H.

BOOK-REVIEWS.

A Treatise on Plane and Spherical Trigonometry. By Edwaed
A. Bowser, LL.D. Boston, D. C. Heath & Co., 1892.

The different treatises in Dr. Bowser's series of text-books are

all charactei'ized by an abundance of well-selected exercises. For

class-room use this is a commendable feature. The accompanying

texts, however, are often open to some criticism; they partake

too much of the nature of compilations. It can be asserted that

all such works are compilations to a greater of less extent, but

such a claim is not always just. An author may go over the

whole ground, making himself thoroughly familiar with his sub-

ject, then condense his materials, classify carefully, present in a

comprehensive manner, allowing himself to be governed in all

this work by well known pedagogical principles. Against a text-

book prepared in this way this charge could not, in justice, be

brought. In a prospectus issued along with the trigonometry,

his publishers state that Dr. Bowser is accustomed to bring out,

on the average, one new volume a year. Whether such a feat is

a matter of pride on the part of the publisher or the author does

not appear. At any rate, it furnishes an explanation of the weak-

ness as well as the strength of the series.

As a general rule, a presentation of a science which varies

greatly from tbe historic development is likely to be more difficult

to master than one which does not. Some authors of trigonome-

tries actually reverse the natural order. If the student could

commence just where Hipparchus commenced, with the relation

between arcs and chords, and be shown the advantage in the use-

of a table of chords, and then led from that to a table of sines and
thence to the other functions, the subject would be learned in its

true bearing from the start. It is true trigonometry was for cen-

turies regarded merely as an introduction to astronomy, the result

being that the spherical part was developed abnormally. But
from the days of Regiomontanus (Cantor, II., p. 242) it was studied

as an independent science and grew accordingly. As topics in a

natural treatment of plane trigonometry we might have : Arcs and
chords; chords and sines; sines and the other functions; these

functions in the solution of right triangles, exercises; solution of

oblique triangles by dropping perpendiculars, exercises. Princi-

ple of continuity ; angles and functions in other quadrants ; funda-

mental relations between the functions; derived relations. Ad-
dition and subtraction formulse, including all formulas which are

easy consequences. Cases in the solution of oblique triaugles,

with exercises, deriving appropriate formulse as needed. Loga-

rithms; solution of triangles by logarithms, model arrangements,

exercises. Solution of trigonometrical equations, De Moivre's

theorem, and such other topics as it may be thought best to in-

sert. It is a grave pedagogical mistake not to use the natural

tables first, and until the student is made to feel the need of some-

labor-saving system. The use of the functions and the use of the

logarithms are entirely distinct, and should be well separated

from each other in the mind of the beginner. The natural tables

were calculated to fifteen decimal places the century before Napier

invented his logarithms. To sum up in one sentence, there should

be more of historical evolution in the presentation of trigonome-

try.

Let us test the plane portion of the present work by the princi-

ples suggested. After giving the ratio definitions of the functions

first, the student is plunged into the generalized conception of

arcs and functions. Next the addition formulae are given and all

their corollaries, which means a considerable part of theoretica^

trigonometry. Next, logarithms and the log-function tables are-

CALENDAR OF SOCIETIES.

Chemical Society, Washington.

Nov. 10.— F. P. Dewey, Crystallized Sul-

phite of Zinc; W. D. Bigelow, On the Vis-

cosity of Sorghum Juices. Mr. Dewey's

paper first reviewed the literatures of sul-

phite of zinc from Berthollet (1789) to De-

niges (1892)> showing that most of the early

investigations were occupied with the com-

plex action of SOg on metals, in which the

production and examination of sulphite of

zinc was merely an incident, and while

some had produced the sulphite by the direct

union of ZnO and SO^, only a few had pro-

duced it by double decomposition. Two
formulse have been announced. The first

ZnSOg SHjO was proposed by both Mus
pratt and Forclos and Gelis in 1843, upon

meagre analytical data, followed, in 1844,

by Dr. Koene with quite satisfactory results.

In 1845, Rammelsburg announced the for-

mula as 2 ZnSO, 5 HjO, which was sup-

ported by Marignac, in 1857, in an elaborate

and complete examination. Finally, in

1892, Deniges somewhat arbitrarily an-

nounced that the formula must be 3 ZnSO^
5H,0. Mr. Dewey's first results, which

were all obtained by dissolving ZnO in

SO, water, clearly and unmistakably sup-

ported the earlier (1-3) formula, but, on re-

peating Denige's work, the later formula

(2-5) was obtamed. Finally, from the same
solution of ZnO in SO^ water, both salts

were obtained. By allowing the SO3 to go

ofiE slowly, a crop of small, powdery crystals

was obtained, showing the 3-5 formula.

The mother-liquor from this salt was heated

to drive off SOg quickly, when quite large

and distinct crystals were obtained, which
gave the 1-3 formula, thus showing that the

salt crystallizes with two proportions of

water, and that both formulas are correct.

It was also found that sulphite of zinc heated

with free access of air is completely decom-

posed and yields an oxide carrying less than

O.Ol per cent of sulphur. W. D. Bigelow

read a paper on the Viscosity of Sorghum
Juices. About one hundred juices of dif-

ferent specific gravity were taken and tbe

amount delivered by a 50 cubic centimeter

pipette was carefully weighed. This was

deducted fr-om the true weight of 50 cubic

centimeters of the juice and tbe result taken
as loss due to viscosity. From this it was
estimated that a 50-cubic centimeter pipette

would deliver from 49.5 to 49.9 cubic centi-

meters of the juice. It was also noticed

that the most varying results were obtained

from different juices of the same specific

gravity.

Biological Society, Washington.

Nov. 19.— Theobald Smith, On Certain

Minute (Parasitic ?) Bodies within the Red
Blood Corpuscles; C. W. Stiles, The Topo-
graphical Relations of the Excretory Canals

of Cestodes; David White, A Walchia from
New Mexico; F. M. Webster, Some Entom
ological Factors in the Problem of Country
Fences ; F. V. Coville, Comparative Value of

Plants in Determining Floral Zones.

Appalachian Mountain Club, Boston.

Nov. 9.— John Ritchie. Jr., The State

Park on Temple Mountain, N.H. ; John Cole-

man Adams, The Brook Path up Chocorua.

Reading Matter Notices.

Ripans Tabules : best liver tonic.

Eipan.s Tabules cure jaundice.

RACES AND PEOPLES.
By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."

—

The Christian Union.

"We strongly recommend Dr. Brinton's 'Races-
and Peoples' to both beginners and scholars. We
are not aw^re of any other recent work on the
science of which it treats in the English language.'*
—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductory manual of ethnol-
ogy,"

—

The Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America."—Bri^7iio?i (Eng.) Herald.
"This volume is most stimulating. It is written

with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,.

grasps very well tbe complete field of humanity."

—

The New York Times.
"Dr. Brinton invests his scientific illustrations and

measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples.'' avowedly a rec-

ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia T*ublic
Ledger.

" The work is indispensable to tbe student who re-
quires an intelligent guide to a course of ethno-
graphic reading."

—

Philadelphia Times.

Price, postpaid, $1.75.

N. D. C. HODGES, 874 Broadway, H. Y.

Iiurnil P Cabinet SpecimeDs, Collections, and
llllilllnALui material by the pound, for miner-
alosists. C'llectors. colleges, schools, and chemists.
Send for 100-page catalogue, paper bound, 15 cents;
cloth bound, 25 cents; supplement Scents. Geo. L.

English & Co., Mineralogists, 733 & 735 B'way, N. T.

Kindly mention "Science" in
tvriting to Advetiisers.
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explained. Chapter V. treats of the solution of trigonometrical

equations. Then the formulee for the solution of right and oblique

triangles are given in full, and a lot of tlieorems on inscribed and
escribed circles with a large number of exercises. Finally, on

page 166, the first right triangle is solved, by logarithms of course !

Then follow the other cases in the solution of triangles.

The last two chapters of the plane trigonometry treat very

properly of the construction of trigonometric tables and L)e

Moivre's theorem. In a foot-note, De Moivre is called a French

geometer. It is true he was born in France, but he should rather

be styled an English mathematician. In another note (page 91),

speaking of theNaperian system, the author says it is so called from

the inventor. Baron Napier. He should have said it is so called

in honor of the inventor of logarithms. He gives the date of the

introduction of Briggsian logarithms as 1615. They were sug-

gested to Briggs in 1615, or about that time, but they could not be

said to have been introduced until two years later. It is odd that

in such a small number of historical references the author should

have contrived to make so many mistakes. He calls aic sin,

etc., the French, when he might have described it as the conti-

nental notation. Referring to addition and subtraction logarithms,

he names only J. Zech, Berlin, as compiler of such tables. One
would expect reference to Gauss, if to any one. There are numer-
ous minor points which are quite worthy of commendation, but,

on the whole, in the writer's opinion, the trigonometry is not

nearly as satisfactory as other volumes in the series.

AMONG THE PUBLISHERS.

The Open Court Publishing Co. will issue for the holidays
" Truth in Fiction, Twelve Tales with a Moral," by Paul Cams.

— Besides the serials which begin in the November and Decem-
ber numbers of the magazine, The Century has in preparation for

the ensuing year many other important features, only a few of

which can be mentioned here. " Good Roads" will be one of the-

sub.iects, the important matters of street-paving and railroad-

crossings being treated by men well qualified to discuss the ques-

tions. Papers on educational institutions and methods in America
are in preparation.

— The December Atlantic will contain a description of being
''Alone on Chocoruaat Night," by Frank Bolles, author of "Land
of the Lingering Snow."

— A semi-centenarian: America's venerable and only weekly
eclectic. LitteU's Living Age. This standard weekly is the oldest

concentration of choice periodical literature printed in this coun-

try. It holds a unique position in the magazine world — a
monthly that comes every week—a single magazine that contains,

the cream of ail. Those who desire a thorough compendium of
all that is admirable and noteworthy in the literary world will he
spared the trouble of wading through the sea of reviews and
magazines published abroad; for they will find the essence of all

compacted and concentrated here. Its prospectus for 1893 pre-

sents some special attractions and is well worth attention in

selecting one's reading-matter for the new year.

— With the number for November, 1892, The Century Magazine
began a new volume. In November is also given the first instal-

ment of ' The Letters of Two Brothers." This series consists of

extracts from letters which passed between the late General Sher-

man and his brother. Senator Sherman, at critical periods in

American History, and are edited by General Sherman's daughter.

Other serials beginning in this number are on "Science and the

Bible;" the first paper, "Does the Bible Contain Scientific

Errors?" being by Professor Shields of Princeton; to be followed

by ''The Effect of Scientific Study upon Religious Beliefs." The-

December Century will be a thorough-going Christmas number,
full of Christmas stories, Christmas poems, etc., and with many
full-page and other illustrations.

JJffspepsia

Dr. T. H. Andrews, Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

*'A wonderful remedy which gave me
most gratifying results in the worst

forms of dyspepsia."

It reaches various forms of

Dyspepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and
making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Rumlord Chemical Works. Providence, R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

Exchanges.

[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.l

For sale or exchange.—A Stevens' new model
pocket shot-gun, 44 cal., with 22-cal. rifle barrel.
Just the thing for collecting birds and small mam-
mals. Will exchange for a 22-cal. cane-gun or good
books on ornithology. Write for particulars, stat-
ing what you have for exchange. R. C. McGREGOR,
2841 Champa st., Denver, Col.

For sale.—A very fine stone sword (?) so named
by myself. It is perfect—15 inches in length, a little
over 2 inches in width, and J^ inch thick. It is of a
dark slate color, perhaps limestone, and is the
largest implement of the kind known. Some fifteen
years ago, when it was not mine, I was offered S40
for it; since that time it has come into my posses-
sion; that price will now buy it. Address Rev. C.
FOSTER WILLIAMS, Ashwood, Tenn.

For exchange. — Fine specimens of Wis. fresh-
water pearls. I want books or papers on marine
and fresh-water aig«; also classified specimens of
same. I will exchange for Smithsonian reports or
crystallized minerals, D. M. ANDREWS, Dodge
Centre, Minn.

For Sale or Exchange.—The undersigned has a
lot of flrst-class duplicate bird''s skins and sets of
eges, both rare and common, for sale or acceptable
exchange. Also about two hundred second class
skins and five hundred eggs, suitable for study
specimens, at very low figures. The latter, for
starting a collection, are as good as the best, em-
bracing all classes and nearly all families. Also
about forty species of fossils, principall'^ De-
vonian. MORRIS uIBBS, M.D., Kalamazoo. Mich.

For Exchange—" The Birds of Kansas,"—Goss, for
Gray's Anatomy, or Medical Dictionary. Must be
in good condition. Address, J. H. SIMPSON, Buch-
tel College, Akron, Ohio.

Wants.

A POSITION is desired in the South, preferablr
the Gulf States, where I can teach the sciences.

Can also iLstruct in other branches. Salary only
nominal, as I am simply desirous of employment
while spending the winter in the South. A private
family preferred, but will acce >t regular school
work if not too confining. MORRIS GIBBS, M.D,,
Kalamazoo, Mich,

WANTED.—By well - qualified and experienced
science master and associate of the Royal

School of Mines, London, aged 26 (at present in
Eogland), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc., etc. Can provide excel-
lent references and credentials. Apply, J. G., 17
Sussex St., Rochdale, England.

METALLORGICAL CHEMIST will give instruc-
tion in the metallurgy and chemical analysis

of iron and steel. Complete or special courses ap-
plying to the manufacture of pig irons and steels, as
well as to their uses. Address "METALLURGIST,''
care Science.

AGRADOATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-
net of 25,

t 00 specimens, all named, with about th©
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archaeological and ethno-
logical specimens and woods to any institution de-
siring a fine outfit for study. The owner will in-
crease the cabinet to 5O,O;.)0 specimens in two years-
and will act as curator. Correspondence solicited
from any scientific institution. J. W. Hortter,
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

CHEMIST AND ENGINEER, graduate Germaa
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
213i^ E. 7th Street, New York, care Levy.

The American Geologist for 1893.
Edited by Prop. S. Calvin. University of Iowa; Dr. E. W. Claypole, Buchtel College; John Eteruan,

Lafayette College; Dr. Persifor Frazer, Penu Hort. Soc; Prof F. W. Cragin. Colorado College;
Prof Rob't T. Hill, U. S. Irrigation Survey; Dr Andrew C. Lawson. University of California; Frank
D Knowlton, U. h. National Museum; Joseph B. Tvhrsll, Geol. Sur.of Canada; E. O. Ulrich. Minnesota
Geological Survey; Prop. I. C. White, University of West Virginia; Prof. N. H. Winchell, University
of Minnesota. Now in its Xth volume. %Z 50 per year. Sample copies, 20 cents. Address

THE geological PUBLISHING CO., MinneapoUs, Minn.
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ESTERBROOBC'S
STEEL PEi^S.

01 SUPERIOR AND SIANDARD QUALITY.

Leading Nos.: 048, 14, 130, 135, 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEEL PEN GO.

Works: Oamden. N.J. '^6 .lohn St.. New York.

WOODCOCK AND QUAIL.
Oameland, the lilut-trated

„pgazlne of shootJiig and
flshinG-. tells you where to
fled these grand pportlng
biids in near-by and far-
awity localities. It Is fail of
camp llfe>. wrcdcralt, land-
pcaie bnd natural hlsiory.
Ev the year. One Dollar.
Three nLionths' trial sub

''^"
tcrlptlOB, 25 cents. Address

GAMELAND, 1.267 Broadway. New York, N. Y.

e
ACK NUMBERS and complete sets of leading Mag-

azines. Rates low. AM. MAG. EXCHANGE.
Schoharie N V

SCIENCE

Fact and Theory Papers

I. THE SUPPRESSION OF con-
sumption. By GODFKBY W. Hambleton, M.D-
IS". 40o.

II. THE SOCIETY AND THE " FAD."
By Appleton Morgan, Ksq. la", ao cents.

III. PROTOPLASM AND LIFE. By
C. F. COX. 12°. 75 cents.

IV. THE CHEROKEES IN PRE-CO-
LUMBIAN TIMES. By CYRUS THOMAS. 12°. SI.

V. THE TORNADO. By H. A. Hazen.
12°. II.

VI. TIME-RELATIONS OF MENTAL
PHENOMENA. By JOSEPH JASTROW. 12°. 50c.

VII. HOUSEHOLD HYGIENE. By
Mart Taylor Bissell. 12°. 75 cents.

]Sr. 33. O. HOD&ES,
874 Broadway, New Fork, N, Y.
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The
Simplex Printer
A new invention for duplicating

copies of writings or drawings.

From an original, on ordinary paper with
any pen, 100 copies can be made. 50 copies
of typewriter manuscripts produced in 15
minutes. Send for circulars and samples.
AGENTS WANTED.

LAWTON & CO.,
20 V^esey St., NeAV York.

OPEN COURT PUBLISHING COMPANY.
DARWIN AND AFTER DARWIN. An

Exposition of the Darwinian Theory and a Dis-

cussion o£ Post-Darwinian Questions. By George
John Romanes, M A.. LL.D., P.E.S. I. THE
DARWINIAN THEORY. 460 pp., 125 illustra-

tions. Cloth, postpaid for $2.00.

There was probably no one better fitted than Mr.
Eomanes to undertake a popular work such as this

upon the Darwinian and post-Darwinian periods in

the history of the evolution theory. The volume be-

fore us is mainly devoted to Natural Selection. The
later period will be treated in a second volume cov-

ering the modern problems of Heredity. In these
ten chapters upon the earlier period, closing with
1892, thevear of Darwin's death, the author sustaits

Ms well-established reputation as a philosophical
biologist; and although there is comparatively little

•controversial matter to be handled, he is in the
main both fair and clear.

Many recent discoveries unknown to Darwin are
Tjrought forward. One charm of the book is the
Tvealth of original illustration, the author rightly

claiming in the preface that figures are more con-
vincing than language. . . . Altogether, the merits
of this work far outweigh its defocts ;

it is the best
modern handbook of evolution.—Tfte Nation.

THE FREE TRADE STRUGGLE IN
ENGLAND. By M. M. THnMBULL. Second edi-

tion, revised and enlarged. 296 pages. Cloth,
75 cents; paper, 25 cents.

It will be found the most complete and convenient,
:and probably the most accurate, accessible account
of the reform of the English customs system —Re-
'uiew of Reviews.

THE PSYCHOLOGY OF ATTEN-
TION. By Th. Ribot. Authorized Translation.
Cloth, 75 cents.

THE DISEASES OF PERSONALITY.
By Th. Ribot. Authorized Translation. Cloth,
75 cents.

The works of Th Ribot explain the groi^th and
nature of man's soul. The former book, "The Psy-
chology of Attention " is an exposition of the mech-
anism of cooeentrating the will upon a special
object, thus showing the cause of the unity of the
soul and throwing light upon the nature of the ego.
The latter hook, "The Diseases of Personality,'"
elucidates the hierarchical character of man's
psychic life which rises from simple beginnings to a
complex structure. The growth of personality is

.shown by an analysis of its diseases, and its evolu-
tion is set forth in the instances of its dissolution.

THE LOST MANUSCRIPT. A Novel.
By GusTAv Prettaq. Authorized Translation.
2 volumes, cloth, $4.00, Im 1 volume, cloth, good
paper, $1.00.

The author writes as a motto for the American
edition:

" A noble human life does not end on earth with
death. It continues in the minds and the deeds of
iriends, as well as in the thoughts and the activity
-of the nation."

Gustav. Freytag did not write his novel with the
intention of teaching psychology or preaching ethics.
But the impartial description of life does teach
ethics, and every poet is a psychologist in the sense

' that he portrays human souls. This is pre-eminent-
ly true of Gustav Freytag and his novel " The Lost
Manuscript."

THE MONIST. A Quarterly Magazine of
Philosophy and Science. Terms of subscription:
In the United States. Canada and Mexico, yearly,
S'^.OO; sinsl© copies, 50 cents. Throughout the
Postal Union, yearly, $2.25 ; single numbers, 60
cents. K^^SEND FOR SAMPLE COPY.

"It is a periodical of the highest order, and.
though it is devoted to the exposition of views which
we do not ace -pt, we are glad to commend it for its
high intelligence and for the remarkable ability
with which its opinions are presented. Some of the
best writers of our time, both American and foreign,
are contributors to its pages, and such a magazine
cannot fail to make a strong impression upon lead-
ing minds."—.Sosion Herald.
"Few persons in Chicago, we imagine, are aware of

the existence of this magazine; fewer still, of its
really remarkable character and ability. Indeed,
its merit is so exceptional that it is likely to gain a
national, even a European, recognition before it has
gained a local one."

—

Dial, Chicago.
"It is a periodical which none who are interested

in the workings of present-day thought and feeling
can afford to neglect."—-Liie^-ar?/ World, London.

THE PSYCHIC LIFE OF MICRO-
ORGANISMS By Alfred Binet. Authorized
Translation. Cloth, 75 cents.

A special fascination is attached to the wonders
of the world of psychic life in a drop of water. It is

astonishing how much these tiny creatures behave
like ourselves 1

ON DOUBLE CONSCIOUSNESS. New
studies in Experimental Psychology. By Al-
fred Binet. Price, 50 cents.

Our conscious life is only part of our soul's exist-
ence. There are .sub-conscious and even uncon
scious states and actions taking place in man which
are of a psychic nature. M. A. Binet gives an ac-
count of his experiments in this field.

THREE INTRODUCTORY LEC-
TURES ON THE SCIENCE OF THOUGHT.
By F. Max Muller.

1. The Simplicity of Language ; 2. The Identity
of Language and Thought; and 3, The Simplicity of
Thought. Cloth, 75 cents.
Prof. F. Max Miiller sets forth his view of the

identity of Language and Thought, which is a
further development of Ludwig Noir^'s theory that
"man thinks because he speaks." Language is

thought: no thought is possible without some sym-
bols, be they spoken or written words.

THREE LECTURES ON THE SCI-
ENCE OP LANGUAGE. By Prof. F. Max Mul-
ler. With a Supplement "MY PREDECES-
SORS." Cloth, 75 cents.

Prof. F Max Muller points out that the difference
between man and animal is dne to language, yet
there is no mystery in language. He shows the
origin of language as developed from the clamor
concomit^ns of social beings engaged in common
work. Thought is thicker than blood, and the
bonds of the same language and the same ideas are
stronger than of family and race relation.

THE OPEN COURT. A Weekly Jour-
nal, devoted to the work of conciliating Religion
with Science. Terms of subscription. $2.00 a
year, throughout the Postal Union. Single cop-
ies, 5 cents. ^r°SEND FOR SAMPLE COPIES.

Science is searching for the truth; Religion is liv-

ing the truth. Our knowledge of the truth, however,
is relative and admits of a constant progress. As
all life is evolution, so also Science and Religion are
developing. With an enlarged experience of the
human race they are growing more comprehensive,

purer, and truer. Scientific truths become religious
truths as soon as they become factors that regulate
conduct
The progress of Science during the last century,

especially in the field of psychology, has produced
the impression as if there were a conflict between
Science and Religion, but as a fact there is no con-
flict and there can not be any conflict between
Science and Religion. There may be conflicts be
tween erroneous views of Science as well as of
Religion. But wherever such conflicts appear we
may rest assured that there are errors somewhere,
for Religion and Science are inseparable. Science
is searching for truth and Religion is living the
truth.

WORKS OF PAUL GARUS, Ph.D.

TRUTH IN FICTION. Twelve Tales
with a Moral Fine paper, print and binding for
the holidays. 128 pp. Price, $1 00.

HOMILIES OF SCIENCE. Gilt top,
elegantly bound, S1.50.

Short ethical exhortations and sermon-like discus-
sions of religious, moral, tocial. and political topics
made from a standpoint which might briefly be
characterized The Religion of Science.

THE SOUL OF MAN. An Investigation
of the Facts of Physiological and Experimental
Psychology. With 15'i illustrative cuts and dia-
grams. 474 pp. Cloth, $3.('0.

This book elucidates first the philosophical prob-
lem of mind, showing that mind is not motion but
the subjective state of awareness accompanying
certain ra -tions of the brain. It describes the
physiological facts of the nervous system and the
experiments of hypnotism, and after a discussion of
the Nature of Thought, Consciousness, Pleasure,
and Pain, it presen'-s the ethical and religious con-
clusions derived from these considerations.

THE ETHICAL PROBLEM.
Three Lectures delivered at the invitation of the

Board of Trustees before the Society for Ethical
Culture of Chicago, in June, 1890. Cloth, 5i) cents.
The Ethical Problem is a criticism of the position

of the societies for ethical culture. They propose
to preach ethics pure and simple without commit-
ting themselves to any world-conception of religion
or philosophy. It is shown here that our views of
morality always dCLcnd upon our view of life: every
definition of good presupposes a certain world-
conception.

THE IDEA OF GOD. A disquisition upon
the development of the idea of God. Paper, 15
cents.

The different conceptions of God (Polytheism,
Monotheism, Pantheism, and Atheism) are dis-

cussed and God is defined as the moral law of the
world which is recognized as the authority in ac-
cord with which we have to regulate our conduct.
This view is called Entheism.

FUNDAMENTAL PROBLEMS Sec-
ond edition. Revised and enlarged Cloth, $1.50.

Monistic Positivism, as presented in Fundamen-
tal Problems, starts fmm facts, and aims at a uni-
tary conception of facts Knowledge is a description
of facts in mental symbols Sensationsare the data
of experience, yet the formal aspect of facts is

recognized in its all-important significance. Agnos-
ticism is rejected, and the ethical importance of a
positive world-conception insisted upon. The ap-
pendix consists of a number of discussions in which
the author considers all the objections made by
critics of many different standpoints.

169-1V5 L.A. S-A.LLE ST., CHZIO^A^G-O, ILL.
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Immunity from Leprosy of the Fifth Genera-

tion. Albert S. Ashmead i

The Influence of the Moon on Rainfall—A
Symposium, I.

—

Mansfield Merriman. II.

—

H. A. Hazen ;

Recent Botanical Explorations in Idaho. D.
T. Macdoitgal '•

Birds that Sing in the Night. Morris Gibhs . .
',

Notes and News \

Statistics of the Mississippi River. H. L.
Whiting J

On the Use of the Compound Eyes of Insects.
R. T. Lewis ;

Turkish Time-Pieces. F. A. Seely ;

Notes upon the Action of Drugs and Agen-
cies UPON the Respiratory Movements.
Horatio C. Wood i

Letters to the Editor.
Man and the Glacial f*eriod. W. J. McGee.. i

Pseudaurora Borealis; or, What was It? P.
L. Natch ;

The Humming Bird's Food. Frank Bolles.. \

Sense of Direction. John T. Campbell i

Electrical Phenomena on the Mountains of
Colorado. (?eo. H. Stone ',
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RACES AND PEOPLES.
By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."—T/ie Christian Union.

"We strongly recommend Dr. Brinton's 'Races
and Peoples' to both beginners and scholars. We
a,re not aware of any other recent work on the
science of which it treats in the English language."—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductoiy manual of ethnol-
ogy-"— ^'/te Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and A.m.QviQ&y—Brighton (Eng.) Herald.
"This volume is most stimulating. It is written

with great clearness, so that anybody can under-
stand, and while in some ways, perfoi'ce, superflcial,
grasps very well the complete field of humanity."—
77ie iVew York Times.
"Dr. Brinton invests his scientific illustrations and

measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples.'' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger.

" The work is indispensable to the student who re-
quires an intelligent guide to a course of ethno-
graphic Te&ding.""—Philadelphia Times.

Price, postpaid, $1.75.

THE AMERICAN RACE.
By DANIEL G, BRINTON, M.D.

" The book is one of unusual interest and value."

—

Inter Ocean.
" Dr. Dani»l Q. Brinton writes as the acknowledged

authority of the suhject.''''—Philadelphia Press.
" The work will be of genuine value to all who

wish to know the substance of what has been found
out about the indigenous Americans."

—

Nature.
"A masterly discussion, and an example of the

successful education of the powers of observation."
—Philadelphia Ledger.

Price, po§tpaid, $2,

». D. C. HODGES, 874 Broadway, N. Y.

SCIENCE
More than one thousand of the lead-

ing scientific men and women of Amer-
ica and Europe have agreed to contrib-
ute to the paper during the coming- year; and,
as others are constantly joining in this move to

make the paper more valuable than ever, it can-
not be long before there will be overtWO thou-
sand competent users of this weekly
medium of scientific discussion.

See last page of this number.
Send 50 cents (in postage stamps, if most convenient) for two

montlis' trial subscription.

N. D. C. HODGES, 8 74 -Broadway, New York.

To the Readers of SCIENCE:
There is at present much more material offering for publication in Science

than can be used so loag as the paper remains at its present size. It now rests

with the scientific public whether the size of the paper shall be doubled and the

price raised from $3.50 to $6.

We have stated how much two public-spirited gentlemen have done in the

past for Science, solely with the desire of having a scientiflc weekly in this country
and without any expectation of pecuniary return. The scientific community in

America is small, we know,—only about one-fourth thatiu Great Britain,—and it

will require the assistance of at least eight hundred scientific men and women
not now on our subscription lists to justify our making an enlarged Science.

Possibly so many new subscribers cannot be obtained promptly from a class of

persons who already have large calls upon them for the support of scientific insti-

tutions. To make the matter easier, therefore, we do not ask immediate payment.
Kindly give this proposal prompt attention, as there is such an accumulation

of MSS. tliat more than half of them must be returned to the writers before the

close of the month if the paper is not to be enlarged.

Form of Subscription.

N. D. C. Hodges, 874 Broadway, New York :

You may enter me as a subscriber to Science from January 1, 1893, and I

promise to remit six dollars before
, this being contingent on

the size being increased as proposed above.

Name

Address
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New Method of Protecting Property

from Lightning.

The Lightning Dispeller.

Price, $20 to $30.—According to size.

The Patent Lightning Dispeller is a conduc-

tor specially designed to dissipate the energy

of a lightning discharge,—to prevent its

doing harm,—placing something in its path

upon which its capacity for causing damage

may be expended.

No recorded case of lightning stroke has

yet been cited against the principle of the

Dispeller. So far as known, the dissipation

of a conductor has invariably protected under

the conditions employed.

Correspondence solicited.

AGENTS WANTED.

The American Lightning Protection Companj,

United Bank Building, Sioux City, Iowa.

THE LABRADOR COAST.
A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-

EEY, ON THE ESKIMO, ON ITS PHY-

SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-

CLES, AND CHARTS RELATING- TO

THE CIVIL AND NATURAL HISTORY
OF THE LABRADOR PENINSULA.

By ALPHEDS SPRING PACKARD, ffl.D., Ph.D.

Sportsmen and ornithologists will be Interested in

the list of Labrador birds by Mr. L. W. Turner,

which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Scudder has con-

tributed the list of butterflies, and Prof. John
Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-

tant suggestions; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-
cana.

It is hoped that the volume will serve as a guide

to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as

well as those interested in geographical and histori-

cal studies.

513 pp., 8^, $3.50.

H. D. C. HODGES, 8T4 Broadway, New York. n. d. c. hodges, 874 Broadway, New York.

A MINIATURE STEAM-ENGINE.

By the kindness of our correspondent, Mr. Max
Kohl of Chemnitz, Germany, we are enabled to
present to our readers an illustration of a miniature
steam-enpine, recently constructed in his establish-
ment. Although so small as to fit easily within its

case, composed of an ordinary walnut shell, the
little machine is a practical working model, correct-
ly and completely finished in all its parts. The
cylinder, which is supplied with a complete sliding
valve, is 5.5 mme. in length and has a bore of 2 mme.
The boiler is 20 mme. in length and 8.5 mme. in
diameter. The diameter of the fiy-wheel islO mme.
and that of the steam channels 0.2 mme The slide
is 1.8 mme. in length and 1.7 mme. in breadth. The
machine is furnished with safety-valve, waste-cock
and funnel. The model is to be driven with a spirit
lamp, but it can also be put in motion by means of
a thin rubber tube, the one end of which is to be
screwed in the funnel on the liettle, while the other
end is supplied with a mouth f r blowing air into
the kettle. The model only serves to show in what
small dimensions working steam-engines can be

THE WINNIPEG COUNTRY;

R0DGHIN6 IT WITH AN ECLIPSE PARTY.

BY

A. ROCHESTER FELLOW.
(S. H. SCUDDER.)

With thirty-two Illustrations and a Map.

W. $1.50.

"This is a sprightly narrative of personal inci-

dent. The book will be a pleasant reminder to

many of rough experiences on a frontier which is

rapidly receding."—.Boston Transcript.
" The picture of our desolate North-western terri-

tory twenty-five years ago, in contrast with its

civilized aspect to-day, and the pleasant features of

the writer's style, constitute the claims of his little

book to present attention."

—

The Dial.

]Sr. D. O. HODG-ES,
874 Broadway, New Tork, N. Y,

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening of the pages per-

fectly flat. Any number can be

t.iken out or replaced without dis-

turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, Sczenceis always convenient

for reference.

Fresh Air and Exercise.

Getallthat's

possible of

both, if in

need of flesh

strength
and nerve
force. There's need,too, of plenty

of fat-food.

Scott's Emulsion
of Cod Liver Oil builds up flesh

and strength quicker than any
other preparation known to sci-

ence.

Scott's Emulsion is constantly ef-

fecting Cure of Consumption,
Bronchitis and, kindred diseases

where other methods fail.
Prepared by Scott & Bowne, N. Y. All druggists.

The
Simplex Printer
A new invention for duplicatin|

copies of writings or drawings.

From an original, on ordinary paper with
any pen, 100 copies can be made. 50 copies

of typewriter manuscripts produced in 15
minutes. Send for circulars and samples.

AGENTS WANTED.

LAWTON & CO.,
20 Vesey St., New York.

^ INDEX
TO VOLUMIE XVIII OF

SCIENCE
is in preparation, and will be

issued at an early date.

WOODCOCK AND QUAIL
—Gameland, the Ijlu&trated
magazine of shooting and
flshms. tells you where to
find these grand sporting
hlids In near-by and far-
away localities. It Is full of
camp life, woodcraft, land-
scape and natural history.
Bt the year, One Dollar.
Three months' trial sub-
scription, 25 cents. Address

GAMELAND, 1,267 Broadway, New York, N. T.

IMmerals,

Rocks,
Fossils,

Casts ot Fossils,

Oeological

ReliefMaps.

Ward'sNaturalScienceEstablishmentixaiurai OGience tsmDiisnmuni
Geology, Paleontology, Zoology, Osteology, Anatomy.

^or Circular. ROCHESTER, N. Y.

Mineralogy, .....,,, ,,, „,

Send for Circular. ROCHESTER,

stuffed Animals
and Slcins,

Mountea
Skeletons,

ilnatomical
models

Invertebrates
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IMMUNITY FROM LEPROSY OF THE FIFTH GENERA-

TION.

BY ALBEKT S. ASHMEAD, M.D., NEW TOKK.

There is a fact which, I believe, bears very directly and very

strongly upon the subject of non-contagion of leprosy. It is

recognized by all Oriental leprologists that every child of a leper

has an inheritance of the disease, but diminished, and that after

the fourth generation, if no healthy blood intervenes, the disease

is entirely extinguished. There is about these matters a very in-

teresting lave in China, and consequently in Japan, the latter

being, in spite of its western civilization endeavors, much more
submissive to Chinese traditions than to European ideas. I find

it expressed in Virchow's Archives by Dr. Friedel, in the follow-

ing words :
—

" No marriage with children of leprous parents is allowed.

If leprosy appears in a family formerly clean, all betrothals and
contracts of marriage previously entered into are rescinded as a

matter of course. Only when the betrothed or married persons

suffer of the same degree and type of leprosy, for instance, if they

are both of the fourth degree of generation, the alliance stands.

Only equal degrees of age of the morbid cases are allowed to con-

nect themselves by marriage. A leper of the fourth generation,

even if he no longer shows any external marks of the disease,

can only marry a woman of the same degree of age of the disease

:

their offspring is free from leprosy, and no longer forbidden

human intercourse."

Here we have, then, a perfect immunity acquired in four gen-

erations, and the fifth generation restores the health of the race.

There is certainly a connection between this extinction of the

disease and the present immunity of Europe, after that part of

the world had been a prey to leprosy during several centuries of

the middle ages. Evidently in the west, simple isolation has

unconsciously accomplished in the lapse of time what a rational

legislation tries to bring about in the east. This legislation has

probably preserved the populations of China and of the east in

general from entire destruction. I do not mean to say that the

rule is always and carefully adhered to, because in that case the

disease would be extinct now ; but the rule is sufficiently known,
and sufficiently adhered to, to make its salutary consequences

felt.

Isolation then, and exhaustion of the pathological principle,

after the course of four generations, are the only methods known
to us of acquiring immunity. Wherever the disease still exists,

it is the violation of that law, with which all the Oriental priests

and doctors are so familiar, that has kept it alive. I had occa-

sion about a year ago to speak of these matters, at a time when
there was very much and very silly newspaper talk about the

danger arising from the presence of a few poor leprous Chinamen
in New York. I beg permission to reproduce here my whole ar-

ticle which I sent at that time to the Tribune, and which was
published Aug. 9, 1891.

" The recent appearance of several Chinese lepers in New York,

and the fact that they are permitted to pursue their avocation for

a time, at least, among us, suggests to me the following points

which it may be useful to consider in our conduct towards indi-

viduals of that kind, which the abundant flow of immigration

may bring to our shores:

"1. Leprosy in China is very frequent ; in the province of Quang-

tung, of which Canton is the capital, alone, there are at least

10,000 lepers; in all the maritime provinces of the South it rages

with the greatest intensity. It abounds, also, in Hankow, Cen-

tral China. Outside of Canton, in its province, there are many

leper villages, also along the Yang-tse-Kiang, as has been noted

by several European observers. As to the interior of China, our

knowledge of leprosy, of course, is derived solely from indigenous

information. We kno^v that the disease is more frequent In

Quang-tung, Quang-sae, Hoonan, and Fuh-kun. In Pekin lep-

rosy is rare. It is a generally admitted fact that it has not spread

beyond the regions where it is established. Of course, it should

be a rule at San Francisco to obtain information as to the part of

China where the Mongolian immigrant comes from, if such a

thing is possible. At any rate, might not a certificate of health

be required of him?
"2. The Chinese believe that the disease may be communicated

by the contamination of food. This generally received opinion

must seem to us strange at first; but the fact that the lepro-

bacillus is found in greater abundance in ttie mucous membranes
about the mouth, throat, and nose lends it a certain degree of

plausibility. Now, the Chinese established among us preserve,

as everybody knows, all the customs of their own country. One
of these customs consists in grouping together and eating their

rice from the same bowl with those chopsticks which are promis-

cuously used by the whole house. If there is really something in

the Chinese views of food infection, the necessity of isolating a

leper from his countrymen is evident.

"3. The Chinese Government believes that leprosy is contagious,

but it does not seem as if the people shared in this belief. There

are asylums to isolate lepers all around Canton; laws and regula-

tions have been issued with the same views. Yet, in spite of the

regulations, the leper may enter any city by paying a certain sum
of money, which goes to the leper fund. Altogether the Chinese

act as if they did not believe in contagion. Nobody thinks of

refusing to buy from a leprous huckster; provisions are bought
fearlessly in the store of a leprous caterer. The disease, we may
therefore admit, cannot easily be communicated by contact. Yet
if there is any danger in contact, then we may be sure that the

Chinese among us, true to their traditional customs, as they are,

will do nothing to diminish it.

"4. But even the Chinese believe, with many other Eastern

nations, that leprosy is communicated by cohabitation. Their

laws recognize this fact. Some strange superstitions show how
much the people are convinced of it. It is a belief among the

leprous women of China that a woman affected with leprosy can
be cured by cohabitation with healthy males. Whether we ad-

mit the Chinese theory, or are inclined to doubt it, we cannot ab-

solutely condemn it, and therefore should not legal obstacles be

put in the way of such intercourse between the two races? At
any rate a leprous Chinese should under all circumstances be sent

back to his own country.

" 5. To allow the leprous male intercourse with healthy women
is simply to strengthen and nourish the lepro-bacillus. The
strength of the latter is gradually attenuated as lepers breed with

other lepers, so that after a certain number of generations the

obligate parasite is extinguished. This is the law of hereditary

transmissibility, which has influenced all Oriental legislation,

inasmuch as mai-riage between recognized lepers is permitted,

while between a leper and a healthy person it is prohibited. This

tendency to further disease, produced by the admixture of healthy

elements, may not be apparent at the first forthcoming genera-

tion. The disease sometimes skips a generation or two and re-

mains latent, until the third or fourth, perhaps, it meets with

susceptible material. As long as there is a leper here, unre-

strained in his actions, there is evidently danger of his perpetuat-

ing the disease among us.

"6. It must not be believed that we are absolutely and under

all circumstances safe from leprosy. It is true that European
residents in China, even where their contact with the natives is

very close, catch the disease only when they un-Europeanize

themselves altogether, that is, eat and live with the natives on
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the most intimate terms. But then, nnder these circumstances,

they catch the disease. As there is no danger here of such iden-

tification of the two races, we need no protection from a board of

health for our own persons; but if some restraint is not put upon

the intercourse of the races future generations, even here, may
have to pay for the imprudence of their fathers. It seems to me
that it is the duty of our National Board of Health to send back

to theu- osvn country the lepers who have it now in their power

to poison several generations and to establish a horrible disease,

to be exempted from which we have considered hitherto a pre-

cious privilege, and thanked God for it.''

It follows from all that I have said that the danger from leprosy

does not arise from any contagious action, but from the continual

redintegration of the disease, which results from the intercourse

of lepers with healthy individuals. Contrary- wise to what would

happen in syphilis, this intercourse strengthens and perpetuates

the evil. As a matter of fact, no greater difference can be imag-

ined in the etiology of two diseases than that which exists

between leprosy and syphilis. I may here call the attention of all

dermatologists to the well-known Colles law. According to that

law, a woman who bears a child to a syphilitic man acquires per-

fect immunity from syphilis. Now, nobody doubts, either in

China or Japan, that a leprous woman bearing a child to a healthy

father acquires some measure of immunity; while the child re-

ceives and transmits the susceptibility. This is a fact diametri-

cally opposed to those which are included in Colles law.

An assimilation, in whatever degree of leprosy and syphilis,

has been made by many otherwise acute observers. Yet, what

a difference in regard to contagiousness; for instance, there is in

the fact that one disease, breaking out at the age of puberty,

spares the race, while the other congenital, appearing with the

appearance of the individual himself (both parents being supposed

to be syphilitic) would destroy the race. In leprosy the interven-

tion of pure blood acts as a nourishment to the disease; in syphi-

lis, it attenuates the virus. The attenuation of germs, when they

are allowed their regular course, seems to me to be of more gen-

eral application. It is believed in Japan, that a child of parents

who enjoy immunity from small-pox, by having had the disease,

possesses itself a natural immunity (not a perfect immunity)

transmitted to it. This was the greatest obstacle to the introduc-

tion of vaccination into Japan: artificial immunity of the parents,

they said, would interfere with the natural power of resistance of

the child. Variolization (if I may coin the word) and syphiliza-

tion were always popular in Japan, in consequence of these same

traditions. The complete devitalization of our introduced vaccine

virus, after a certain series of inoculations, when a new virus

had to be imported, proves that these Orientals were right. The

devitalization of the germ of syphilis, which has occurred in

Japan, after thirteen centuries of syphilitic inoculation, proves

also that a natural immunity is acquired by the very transmission

of the disease.

Let me say now what I believe must be rationally deduced

from all I have said: What is generally called contagiousness does

not essentially belong to the disease itself, it is entirely in the in-

dividual who contracts it. Its measure is that of the resistance

of the individual or of the race. In four generations of lepers,

regulated as I have said, the power of resistance becomes com-

plete. In an unconscious, blundering, medigeval way, the resist-

ance has been acquired by Europe. There is no place for the

idea of contagion in these facts.

liable to be influenced by the moon's changes as other elements.

A series of observations, suitable in all respects for such discus-

sion, is indeed difficult to find. The mean daily rainfall for a

locality of wide area is not adapted to this purpose, for the moon's

influence cannot be supposed to be the same under different topo-

graphical conditions. Even the daily records of rainfall at a single

station may not be good ones if changes occur from time to time

in surrounding buildings and trees, or if the gauge is placed at

different positions in different years.

The observations of rainfall, taken at Bethlehem, Pa., by Mr.

F. E. Luckenbach, during 1881-1890, are selected as the basis of

a brief discussion, and they are believed to be free from the ob-

jections above noted. The amount of rainfall in each year was
obtained for the day of new moon and for each of the three days

preceding and follosving, and also for the _other quarters. For

each year a curve of rainfall throughout a lunar month of 28 days

could then be drawn, and these curves were combined in various

ways to endeavor to ascertain the features common to all of them.

The following conclusions were derived : First, the new moon is

liable to be followed by an increase in rainfall ; second, the full

moon is liable to be followed by a decrease in rainfall; third, the

wettest period is generally at and preceding the full moon; and,

fourth, the driest period is generally at and preceding the first

quarter. These conclusions are, in general, most plainly marked

in the years of least rainfall.

The first conclusion, that the rainfall is liable to increase after

new moon, is perhaps the one most prominently observed in the

curves for all the years. The frequency of rain, as shown by the

number of days on which rainfall occurred, was also found to

follow the same law. In the following table are given for each

of the years the amount of rainfall on the two days before and on

the two days after the day of new moon, as also the number of

rainy days for each period. The number of new moons embraced

in the table is 12i, and in the last two columns are shown the num-
ber of times that this first conclusion was verified and the number
of times that the opposite fact occurred. It is seen that every

year except 1889 agrees with the conclusion as exhibited in the

Rainfall for Two Days before and Two Days after New Moon.

THE INFLUENCE OF THE MOON ON RAINFALL— A.

SYMPOSIUM.

I. BY MANSFIELD MERRIMAN, PH.D., LEHIGH UNIVERSITY, SOUTH

BETHLEHEM, PA.

The widespread notion regarding the influence of the moon on

the weather has probably some slight validity. The dispersion of

clouds in mountainous regions under the influence of a full moon
has been noted by several observers, as also the peculiar move-

ment of thunder-storms. Yet little evidence, except of a nega-

tive character, has been derived by a discussion of rainfall

statistics, although the rainfall is an element probably quite as

Year.
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The conclusion that the full moon is generally followed by a

decrease in rainfall is not as plainly marked as the above, but the

following are the total amounts in inches for the two days before

and the two days after full moon:—
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No. 5, shows that, during the jear of 1891, 677 new species and 133

new varieties of flowering and fern-like plants were described.

Perhaps one-third of these are simply old forms re-arranged, but

these figures indicate that more than five hundred new forms

among the higher plants, with no mention of the vast number of

lower forms, have been discovered in this one year. Among the

areas within the boundaries of the United States unexplored by

the naturalist, may be mentioned north-western Montana, north-

ern and central Idaho. These regions have been at various times

penetrated by Hudson Bay trappers, missionaries, hunters, gold

and silver prospectors, but our knowledge of the topography is

comparatively meagre, and the best government maps are not

even approximately correct, especially in central Idaho, with

which this article is particularly concerned. In general, how-
ever, the following description obtains. (See map.) The broader

southern portion consists in great part of the arid " sage " plains

of the Snake River Basin. The surface is chiefly basaltic lava

overlying porphyritic trachyte. This entire region is character-

ized by excessive changes of temperature. The central portion

is a huge mountain mass upreared in places to a height of 13,000

feet, reaching far above timber-line and bearing extensive banks

of perpetual snow.'

The jagged slopes are covered with forests of cone-bearing trees,

with dense thickets of underbrush on the lower slopes. The
principal formations are lava, granite, and forms of limestone

and quartz.

The most prominent of the numerous short i-anges comprised in

this group are the Salmon River, Lost River, Clearwater, Saw-
tooth, Pahsimeroi, Craig, and Seven Devils Mountains. Extend-

ing northward along the eastern border and joining this central

mass directly are the Bitter Root ranges passing northward into

the Coeur d'Alene Mountains, leaving to the westward the semi-

circular basin drained by the Clearwater and Palouse Rivers and
by the tributaries of Lake Coeur d'Alene.

North of the 48th parallel, Clark's Pork of the Columbia River

cuts its way through the ranges and expands into Lake Pend
d'Oreille, a cliff-encircled sheet of water, forty-five miles long and

1 Dr. C. n. Merrlam, " North American Fauna," No. 5.

ten miles wide, with a depth of 1,800 to 8,500 feet. Northward,
between the forks of the Columbia River, are the snow-capped
mountains surrounding the elevated Lake Kaniksu.
For the season of 1892, Dr. Geo. L. Vasey, chief botanist of the

Department of Agriculture, planned a survey of the basaltic

basins of the Clearwater and Palouse Rivers, the country around
the lakes Coeur d'Alene and Pend d'Oreille and the adjoining

mountain ranges to the eastward, and, acting under the direction

of Dr. Vasey, in accordance with this plan, a party of botanists

composed of J. H. Sandberg, A. A. Heller, and D. T. MacDougal,
with J. G. Brunswick in charge of camp, outfitted at Lewiston at

the head of navigation of the Snake River, and went into camp
on the north bank of the Koos-Kooskia or Clearwater River,

April 23.

The camp equipment consisted of four native horses ("cay uses"),

a mountain-wagon, harness, riding and pack saddles, a wedge
tent for storage and sleeping-room, and a large wall tent for the

routine work. To this may be added the usual number of woolen
and rubber blankets, tarpaulins, cooking apparatus, medicine

chest, fire-arms, etc. For the preparation of dried plants, 6,000

driers, 11 J by Hi inches, and several times as many sheets of

fine Manilla paper of the same size, were furnished; in addition,

several packages of envelopes, for ihe reception of seeds and
small plants; portfolios, tin boxes for collecting specimens, a

varied assortment of picks and large knives for uprooting plants

from soil and rocks; note-books for the accumulation of data

concerning the habits and distribution of plants, and movements
of the expedition, and an aneroid of doubtful accuracy and limited

usefulness. The general plan of work was to pitch the main
camp in a favorable location, generally near a stream or lake,

where good forage, fuel, and water might easily be obtained. From
this place as a centre, the immediate neighborhood within a

radius of three or four miles would be worked over; this area

would then be extended four to eight miles farther by the use of

saddle animals, the collector returning to camp each day. Still

more extended excursions, so far as 40 miles in some cases, were

made by boats and pack-horses carrying the smallest necessary

camp outfit and a minimum of apparatus.

All flowering plants collected for preservation were placed in the

drying sheets on the same day on which collected, if possible, and a

daily change of driers made until safely dried. These prepared

specimens were then shipped to Washington whenever transporta-

tion was available.

After the region accessible to the camp had been thoroughly

worked, the expedition would then move its entire equipment fif-

teen to fifty miles and pursue the same method. In this manner

the route was carried from the first camp on the Clearwater River

to the southern edge of its basin in the Craig Mountains about

May 30, camp being made at Lake Waha. Up to this time the

weather had been extremely unfavorable to field work and

preparation of specimens, the journal showing that during the

first tvpenty-five days rain and snowstorms had been encountered

on twenty-three of them, it being, however, practically the end

of the rainy season. At Lake Waha (elevation 3,300) the nights

were extremely cool, and on the slopes a few hundred feet above

it were huge snow-banks, in many cases a dozen feet thick.

From Waha the expedition retraced its steps to the Clearwater

camp, then up the Clearwater and its northern tributary. Pot-

latch Creek, making two camps on this stream and its branches.

From here the route was through well-settled districts northward

to the south-western part of Lake Coeur d'Alene, which was

reached July 3, camps having been made near Moscow, Viola,

and on Pine Creek. The expedition was joined at Moscow by

Mr. G. B. Alton, who participated for three weeks in the excur-

sions made to the lower ranges on the east and isolated buttes in

the basin. From the camp at Farmington Landing numerous

bays and tributaries were explored by boat, and, by aid of one of

the small steamers plying here, an excursion was made up the

Coeur d'Alene River, and half the party ascended the St. Joseph

River to near the head of navigation, forming a temporary camp

near the base of Wessner's Peak at the ranch of Mr. C. P. Reid.

An ascent of the mountain was accomplished July 6. Ice was

found on lake near the summit, while snow-fields were numerous
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and extensive although its highest part is far below timber-line.

The expedition moved across the lake and passed Coeur d'Alene

City, making a short stop on the north bank of the Spokane

River, then northward, across a stretch of level prairie and the

Northern Pacific Railroad, to the foot of a group of mountains

whose highest peak is called Mt. Carlton. Sucker, Tesemini, and

Fish Lakes were visited and some ascents were made.

In the latter part of July the camp was carried to the south-

western part of Lake Pend d'Oreille and located on the ranch of

Mr. J. Lieberg, a miner and botanical collector who was of ma-
terial assistance to the expedition in the excursions with pack-

horses made from this point to the mountains near the head-

waters of the North Fork of the Coeur d'Alene River and to the

top of Packsaddle Mountain on the eastern shore of the lake.

The work here was carried on under great difficulties. The
mountain slopes are very irregular, traversed by numerous cross

canons and covered with forests of spruce, fir, and pines, which

have been in many cases invaded by fires throwing to the ground

thousands of trees with the trunks lying across at every conceiv-

able angle, forming extensive breastworks, which on the lower

slopes are thickly grown with Ceanothus and higher with Menzi-

esia so thickly as to form a nearly solid wall. A passage through

such places was effected only by the liberal use of the axe— cut-

ting small trees too near each other to permit the pack-loads to

pass and logs too high to be taken by the pack animals. At
times an animal would attempt to pass between rocks or trees

narrower than the load, or loose its footing and roll to the bottom
of the canon below, necessitating a halt and rearrangement of

loads. Such occurrences wrought many accidents to apparatus,

material, and temper, and oftentimes made an advance of two or

three miles a very creditable day's work.

Vast forest fires were raging at this time over northern Idaho,

adjoining parts of Washington and Montana; all of the valleys,

canons, and lower levels were filled with a layer of smoke so that

from the double crest of Packsaddle Mountain, the tops of the

neighboring peaks, as far as the eye could reach, appeared as

islands in this sea of pitchy fog. These fires are of widespread

prevalence and of yearly occurrence, destroying thousands of

acres of forest annually and threatening, in conjunction with the

extensive snow slides that descend from the higher slopes, an

almost entire destruction of the timber, forestalling, to some ex-

tent, the piratical timber-thieves that infest its borders.

The final work of the season was done from the northern end
of the lake from near Hope, Idaho, and here at the end of the

season the camp was broken and the corps returned eastward by rail.

Briefly summarized, the results of the expedition are as fol-

lows: The basins of Lakes Coeur d'Alene and Pend d'Oreille and
of the Clearwater and Palouse rivers were explored; the botani-

cally unknown area in Central Idaho now being limited on the

south by the Snake River basin, on the west by the Snake River

and the basin explored. About 25,000 specimens of dried plants

were collected, representing nearly 1,000 species, many of them
undescribed forms. Valuable facts concerning general distribu-

tion of plants were obtained, since the area explored is one where
the Rocky Mountain flora meets and intermingles with the Pacific

coast flora in a very interesting manner,, while the opportunity
afforded by numerous mountain slopes for the furthering of some
problems of vertical distribution was not neglected.

BIRDS THAT SING IN THE NIGHT.

BY DR. MORRIS GIBBS, KALAMAZOO, MICH.

We have no regular night-singers in Michigan, and, so far as I

am able to learn, America does not equal the Old World nightin-

\gale, although we have diurnal songsters which excel. The fa-

mous English naturalist, Gilbert White, records three species of

birds which sing at night in the British Isles. They are the

reed-sparrow, which sings among the reeds and willows, the

woodlark, singing in mid-air, and the nightingale, as Milton

describes it,

—

" In shadiest covert hid."

There are several species of owls which roll forth or screech

•out their notgs at night, and also numerous shore- birds and water-

fowl that issue their varied calls, and, especially these latter, are to

be heard during the season of migration, as most birds are partial

to night travel spring and autumn. Then, too, our well-known
whip-poor-will confines his not unmusical, but monotonous jargon
to the hours of darkness, while the scream of the night-hawk
breaks on the ear between the setting and rising of the sun. But
these birds are not, strictly speaking, songsters, although their

notes undoubtedly fill their requirements as to harmony and ex-

pression.

The plain, domestic little chipping sparrow sometimes favors

us with its simple reverberating chatter in the darkest of nights.

The notes hardly deserve the name of song, but heard issuing

from the surrounding gloom, the simple refrain commands our
attention from its oddity at the unusual hour. The wood-peewee
not rarely quavers forth its plaintive effort, sounding in the deep
shade like a wail from a departed spirit. This favorite singer is a
remarkably early riser, as he is also late in going to rest, and I

have sometimes thought that his musical efforts at night were the

result of an error on his part — an idea strengthened by the fact

that the notes are rarely heard more than once during the night,

and moreover the song is only occasional.

Two others, which are sometimes heard to burst forth in ecstatic

melody, are the hermit and Swainson's thrushes. They are tran-

sients in my locality, but nest to the north of us. If I could de-

scribe the songs of birds, so that others could appreciate them as I

do, I would feel that a partial acknowledgment had been made
to the divine melody issuing from these birds' throats.

We often hear that the best singers are the ones of plainest

plumages, but this is assuredly not so in all instances. If one
is permitted to listen to the sweet song of the scarlet tanager

in th(j night, it will be acknowledged that the brilliant coat of

the songster does not compare in point of excellence to the

owner's refrain.

These birds are the only species which sing during darkness, in

Michigan, that I have met with, and not one of them is a regular

night-songster.

NOTES AND NEWS.

The College of Physicians of Philadelphia announces that

the next award of the Alvarenga Prize, being the income for one
year of the bequest of the late Senor Alvarenga, and amounting
to about $180, will be made on July 14, 1893, providing that an
essay deemed by the committee of award to be worthy of the prize

shall have been offered. Essays intended for competition may be

upon any subject in medicine, but cannot have been published,

and must be received by the secretary of the college on or before

May 1, 1893. The Alvarenga Prize for 1892 has been awarded to

Dr. R. H. L. Bibb of Saltillo, Mexico, for his essay, entitled "Ob-
servations on the Nature of Leprosy."

— W. J, Waggener, Professor of Natural Philosophy, State

University of Colorado, Boulder, writes: "During the present

year, I have tried the experiment of making diagrams and pic-

tures for projection by the magic and the solar lantern by print-

ing the same with the ordinary printing press and engraved
blocks, on sheets of transparent gelatine. The results were grati-

fying even beyond the expectations which I had long entertained

for the process. It is safe to say that by this means excellent

lantern-slides from diagrams and engravings of nearly if not

quite all kinds can be made and multiplied as rapidly and almost

as cheaply as paper prints. Having assured myself of the useful-

ness and the novelty of the process, I wish that its use may bring

the unlimited benefits and pleasures of projected pictures to many
who cannot afford the more expensive ones now in use. Espe-

cially I hope that all schools may soon be able to make use of this

means of instruction. No patent will be asked for this process,

but all are invited to make free use of it."

— Macmillan & Co. announce that the recently completed edi-

tion of Foster's "Text-Book of Physiology," in four parts, is to

be supplemented by the issue of an appendix on "The Chemical
Basis of the Animal Body," by A. Sheridan Lea, Sc.D., F.R.S.

Dr. Lea is lecturer on physiology to the University of Cambridge,
England.
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STATISTICS OF THE MISSISSIPPI RIVER.

ET H. L. WHITING, WASHINGTON, D.C.

Persons familiar with the range of tide along the seaboard can

hardly realize how much the waters of our great interior rivers

are affected by the rainfalls and watershed upon and from the

vast surrounding valleys. The records of the Mississippi River

Commission give much relevant data in regard to these phe-

nomena. The following figures have been selected, from the

voluminous reports of the Commission, to give more briefly a

knowledge of facts that do not come before the general public.

As an instance of the great rise and fall of the Mississippi River

at Cairo — at its confluence with the Ohio — in the spring of 1891,

at its low-water stage, the surface of the river was within a few

inches of the top of the levee that protects the city of Cairo from

inundation, and frooi the deck of the steamer the writer looked

down into the streets of the city several feet below the line of the

water rushing by with a velocity of nearly seven miles an hour.

In the fall of the same year, at the low-water stage of the river,

the steamer, at the same place, was fifty-one feet below the eleva-

tion at which she floated six months before; and this was not the

greatest range of the river at this point.

Difference between highest and lowest water-readings.

Mississippi River.

St. Louis, Mo 37.1 feet.

Cairo, 111 53.2 "

New Madrid, Mo 41.4 "

Memphis, Tenn 34.

5

"

Helena.Ark 48.0 "

Mouth of White River, Arlj 48.4 "

Greenville, Miss ' 40.8 "

Vicksburg, Miss 51.1 "

Natchez, Miss 49.9 '•

Mouth of Red River, La 48 5 "

Baton Rouge, La 36.0 "

Plaquemine, La . 29.9 "

College Point, La %i.l "

Carrollton (New Orleans) 15.9 "

Atchapalaya River,

Sitnmsport, La 38.8 "

West Melville, La 80.4 "

Red River.

Shreveport, La 25,5 "

Alexandria, La 40.2 "

Barber's Landing, La (Head of Atchapalaya) , 51.1 •'

Arkansas River.

Little Rock, Ark 31.0 "

Pine Bluff, Ark 29.5 "

White River.

Jacksonport, Ark 33.9 feet.

Clarenden, Ark 88.8 "

St. Francis River.

Wittsburg, Ark 44.9 "

Tennessee River.

Florence, La 30.4 "

Chattanooga, Tenn 54.0 "

Cumberland River.

Nashville, Tenn 55.6 "•

Ohio River.

Paucha, Ky 54.2 "

Cincinnati, Ohio 69.

1

"
Louisville, Ky (Upper) 45.5 "

Louisville, Ky (Lower) 71.0 "

Areas of Overflow.

St. Francis Basin, Commerce, Mo., to Helena,

^^j^
(east side of river) „ „„„ <\ 2,874 sq. miles.

(west side of river) ' ] 3,216 "

Illinois, Kentucky, and Tennessee 616 "

White and Arkansas Basins (west side of river),

Helena to Arkansas City 956 ''

Yazoo Basin (east side of river), Memphis, Tenn.,

to Vicksburg, Miss 6.648 "

Macon, Boeuf, and Tennessee Basins (west side

of river), Arkansas City to Red River 4,955 "

East side of river, Vicksburg to Baton Rouge. .. 415 "
Atchapalaya Basin (west side of river). Red

River to Bayou La Fourche ... 6,085 "

Pontcharlrain Basin (east side of river). Baton
Rouge to Gulf of Mexico 2,001 "

La Fourche Basin (west side of river), Donald-

sonville to Gulf of Mexico 3.024 "

29,790

Nearly thirty thousand square miles, or three and a half times

the area of the State of Massachusetts.

Although, as stated, the high-water depth of the Jlississippi

River at Cairo is over fifty feet, the low-water depth, on shoals

and bars, does not exceed four feet. This great highway to the
ocean is, therefore, at these latter seasons, practically unavailable

for navigation. Ten of the large ."iteamers of the Anchor Line,

which ply between St. Louis and New Orleans, are now laid up,

while the elevators of St. Louis have accumulated some nine

million bushels of wheat, waiting transhipment.' This is but a
partial showing of the importance of the improvement of the Mis-

sissippi River, in its low-water navigation, to the commercial in-

terests of the country; aside from the injury to agricultural inter-

ests from the overflow of the lower basins of the river.

ON THE USE OF THE COMPOUND EYES OF INSECTS.

BY R. T.. LEWIS, EALING, ENGLAND.

Few subjects connected with the study of insects have giveo

rise to more widely differing opinions than the rationale of their

complex organs of vision, the physical structure of which pre-

sents to us one of the most elaborate optical combinations to be

found in nature, and this, too, upon a scale so minute as to require

no ordinary skill on the part of the microscopist to unravel its

marvels.

Attempts to work out the problem as to what is the impression

produced upon the consciousness of an insect by an arrangement

so complicated have seldom resulted in satisfactory conclusions,

not a few failures in this respect apparently being due to inade-

quately clear conceptions as to the application of the laws and

phenomena of refraction to the cases in point. But whether the

subject is approached from the standpoint of those who regard an
organ as having elaborated itself in obedience to the necessities of

' November, 1892.
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external conditions, or from the opposite position of those who
aver it to have been designedly contrived to meet the special re-

quirements of those conditions, it is a matter for surprise that any

should have been found to express a belief that, for distinctness of

vision and other purposes for which eyes are required, these

specialized and elaborate contrivances are little better than optical

failures. Such a notion, if capable of proof, would be a unique

exception to that perfect adaptation of means to ends, which,

wherever our knowledge is complete, we find everywhere else in

nature.

Apart from the question as to whether the nervous structure of

an insect's eyes enables it to utilize rays which are beyond the

compass of our own, it is clear that the nature of light requires

in all organs of vision a structure which is analogous in its optical

principles; that is, tht-re must be the means of forming an image,

a sensitive screen upon which to receive it, and a connecting line

along which the received vibrations may be conveyed to the ulti-

mate seat of the sensorial impressions. Hence we find a lens, a

retina, and an optic nerve to be common to all. We may also

infer that the external physical requirements will be approximately

the same, so that the vibrations must be of proper quality, they

must be of sufficient intensity, and they must impinge upon the

retina for a sufficient time to enable its sympathetic fibres to re-

spond to and take up the impulses imparted.

The first difficulty which we meet with in approaching the sub-

ject is one which does not apply to insects alone, and therefore

does not enter exclusively into present considerations.

In the case of human vision the optic angle is so small that each

eye sees the same object, indeed confusion is experienced and a

double image is perceived unless the optic axes are so converged

upon tbe object as to briuj its image upon the correspondingly

sympathetic portions of each retina. But in the case of some
animals, and in that of birds, the increase of the optic angle pre-

cludes the possibility of such co-ordination, so that an entirely

dissimilar picture is presented to each eye, and a further compli-

cation is introduced in the case of the chameleon, whose eyes are

capable of independent movement in every direction within the

limitations of their sockets. We are unable to realize in our own
minds what the effect of this may be, because, with the exception

of impressions received through the sense of touch, we have no
analogous experience, but we may readily conceive it to be a

matter of interpretation by which the wide extension of the visual

field induces the perception of a panoramic view of the surround-

ings; and if to eyes which are laterally situated we add also others

on the vertex, with divergent axes as we find in the ocelli of

many insects, we may further imagine that an extension of the

panorama vertically may present a picture embracing an area of

more than half a hemisphere.

But when we come to regard vision by means of compound
eyes, such as we find in insects, other considerations present them-
selves and it is obvious that the question as to " why and where-
fore " requires another answer. I should like to be allowed here

to make a protest against the continued application of the term
"facetted" to the corneal surface of the compound eye, as con-

veying an idea which is not strictly correct. At a recent conver-

zatione I found, amongst other objects exhibited, a plano-convex
lense, the curved surface of which was ground off into numerous
actual facets, and visitors were invited to look through this from
its plane face in order to realize the effect produced by the

"facetted" eye of an insect. I need not point out that both

structurally and optically this conception was entirely erroneous.

The structure of the compound eye is, however, now so well

known that I do not propose to enter upon it here at any length,

but vvill merely refer to the recent researches of Professor Exner
and others as showing (1) that, contrary to previous speculations,

it is capable of forming a distinct image of considerable ampli-

tude, towards which each ocellite contributes its share; (3) that

in the picture so produced very many of the pictures formed by
adjacent ocellites are either superposed or overlap each other in

such a way that tbe corresponding portions of each become coin-

cident upon the retina; and (3) that it is highly probable that the

structure of the organ provides an arrangement which serves a

purpose equivalent to that of the iris in the vertebrate eye, with

the further suggestion of a means of focussing. Professor Ex-
ner's experiments also prove that by the intervention of the crys-

talline cones this composite, or " summation," image is erect, and
is formed at an increased distance from the corneal surface.

Those who have access to the last edition of the late Dr. W. B.

Carpenter's book, " The Microscope and its Revelations," will have
noticed a reference to these researches, but it may be as well to

note that tbe figure on page 908 appears to have been laterally in-

verted by the engraver, my own recollection and a rough sketch
taken at the time enabling me to say that in the original photo-

graph the letter R was not reversed as shown in the wood cut,

and the church faced the other way.
Assuming, therefore, that distinct and otherwise perfect vision

is enjoyed by the possessors of compound eyes, it is reasonable to

suppose that, if we desire to know what is the raison d'etre of

their complex structure, we shall be most likely to find the an-

swer, if we proceed upon lines indicated by the further assump-
tion, that it is I'equireri to meet some special necessity arising from
conditions of life which differ from those of other creatures.

Pursuing the inquiry in this direction the following considera-

tions make it probable that such conditions may be recognized in

connection with the extremely rapid movements of insects in

flight.

The angular diameter of the field of distinct vision in the human
eye (as distinguished from the visual angle) is much smaller than

is commonly supposed, experiment shows that it varies with in-

dividuals, but, for present purposes of illustration, we will call it

10°. The inconvenience which would otherwise arise from so

circumscribed an area is in practice largely compensated for by
the celerity and freedom of motion common to the eyes and head,

by virtue of which also we are able to neutralize the effect of our

own movements, and, within certain limits, to perceive moving
objects which would otherwise cross the field in less time than

the minimum required for the production of a distinct retinal

image. The exact duration of this period is a matter of personal

equation, but may usually be taken as about -l^ of a second. Now
it is a matter of common experience that when travelling in a

railway train at the rate of, say, fives miles an hour, we can, with

fixed vision, clearly distinguish the flowers growing adjacent to

the track, but, as the speed increases, we become less able to do

so, until, at 50 miles an hour, they cross the visual area too

rapidly to leave more than an indistinct impression of horizontal

lines. It is, however, conceivable that if, as soon as an object

had traversed the field of one lens, it came successively within

the scope of nine others, which, without break of continuity,

would project its image upon the same portion of the retina, the

persistence of the image would be increased tenfold, with the ob-

vious result that the flowers would then be seen as clearly whilst

passing them at 50 miles per hour as they would be under ordi-

nary circumstances at one-tenth the speed.

If there is truth in this suggestion, that the use of compound
eyes is to enable their possessors to enjoy distinct vision during

rapid flight, it would appear to derive support from the fact that

we find, as a rule, that in larvae and in insects which are wingless

the eyes are either simple, or that the ocellites, of which they are

compounded, are comparatively few in number; whilst in those

with wings the compound character is developed to its highest

degree in genera whose powers of flight are most remarkable.

Instances are not wanting in which the eyes of apterous females

are simple, whereas they are compound in the case of the winged

males of the same species.

That such extremely rapid flyers as the dragon-flies and preda-

tory DIptera are endowed with acute and accurate powers of

vision seems to require no further proof than is afforded by the

unerring manner in which they strike and capture other insects

which are also on the wing.

Professor Sophds Ruge of Dresden, an authority on matters

relating to the discovery and exploration of America, pronounces

Mr. Winsor's "Columbus" "the most important contribution

that North America has made to the present commemoration " of

1492.
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TURKISH TIME-PIECES.

BT F. A. SEELT, WASHINGTON, D O.

Many years ago X ventured the opinion that the development of

!he mechanical clock veas hindered for many centuries by the

general use of the Roman system of hours. I am more than ever

convinced of this. It is perfectly well known that prior to the

Cliristian era trains of gearing and other mechanical expedients

were in use whereby the hand of a clock could be made to travel

with uniform motion on a dial. There was, to be sure, no true

mechanical escapement, but Cte?ibius had devised what I venture

to call a water escapement, which, under certain restricted con-

ditions, performed the true function of that element of the modem
clock. But the ingenuity of the times was not adequate to the

production of the varying movement necessary to keep time in a

system in which the length of the hours was constantly changing;

and so the clock waited many centuries until the system of hours

was changed.

This subject has been brought quite forcibly to my mind by
coming into the possession of a number of German and Sniss

patents for clocks designed to keep Turkish time. It appears

from the specifications that the Turkish system of hours is prac-

tically identical with that of ancient Rome, the day commencing
and ending with sunrise, and the middle being at sunset, the two

periods of day and night being divided into six hours each, which
constantly var.V in length with the change of season.

It is obviously Impracticable to make up a railroad time-table

on such a system, or to accommodate it to numerous other re-

quirements of modern social life ; and therefore the wonder is that

anybody should think it worth while to construct a clock adapted

to this system ; but, as the patentees are in all cases residents of

Constantinople, it may be inferred that, in devising these clocks,

they are endeavoring to minister to a felt want of that capital.

The device employed is of the same character in all the patents,

though in some automatic, in others requiring frequent attention.

It consists in so adjusting the governing member (pendulum or

balance-wheel) as to give it a faster or slower rate from month
to month ; that is to say, in the winter months, when the period

from sunrise to sunset ia short, to quicken the action of the move-
ment so that the hand shall pass in proportionately less time over

that portion of the dial which represents the hours of daylight

than it does in summer, when the days are long. It is obvious at

once that this does not accomplish the purpose sought for, and
the inference is natural that in the German and Swiss Patent
Offices the question of utility cannot have been raised on these

applications. If the pendulum is adjusted to a slow beat in the

month of June, when the hours from sunrise to sunset are long, it

might measure time during the day, but that same slow beat will

destroy its capability of measuring off the short hours of the night.

A parallel statement is true for the month of December. For
this reason these inventions are useless, though they may serve the

purpose of the patentees by imposing on the credulous Moslem.
It does not seem impossible in the present state of the arts to

construct a time-piece capable of marking off this kind of hours
with reasonable precision. The exactness of an a_stronomical

clock or even of an ordinary kitchen clock would be unnecessary.

But the inventions above referred to do not approach a solution

of the problem, the key to which is to be found in a clock pre-

sented to this Government by that of Japan at the close of the

Centennial Exposition. In this the hand moves around the dial at

a uniform rate throughout the year, the adjustment for, different

seasons being accomplished by shifting the figures on the dial.

It is many years since I have seen this clock, but, as I recollect

it, the top of the dial represents sunrise and the bottom sunset,

the half-circumference on each side being divided into live hours
by a set of figures which can be shifted in place as the seasons

change so as to make the day hours long and the night hours
short, and vice versa, the sunset hour being shifted also.

I see no great difficulty in producing this shifting of the sunset

hour automatically to the right or left as the season may require,

nor does it appear to me insurmountable to connect the inter-

mediate hours with the sunset hour so that they shall be shifted

proportionately with it. With such a contrivance an hour-hand

moving at an equal rate over the dial would point to the true hour
by Turkish time at all seasons of the year, day and night. In

fact, the problem seems to me so easy of solution that I can only

explain the non-appearance of such clocks in the market by the

supposition that no actual demand exists for them.

NOTES UPON THE ACTION OF DRUGS AND AGENCIES
UPON THE RESPIRATORY MOVEMENTS.

BY HORATIO C. WOOD, M.D., LL D. (TALE), UNIVERSITY OF PENN-

SYLVANIA, PHILADELPHIA.

The results of a research which I have recently completed in

the laboratories of the University of Pennsylvania, although bear-

ing very directly upon practical medicine, have. I think, sufficient

scientific interest to be noted in the columns of Science.

Hitherto, the study of the action of agencies and drugs upon
respiration has been made chiefly, if not solely, by noticing their

effects upon the rate of respiratory movements. It is evident,

however, that increased activity of rate does not necessarily imply

increased activity of function, since the respirations, though more
frequently repeated, may be so shallow as to have little effect.

Aided by Dr. David Cerna, now of the University of Texas, I have

measured the amount of air taken in and out of the lungs of the

dog under different conditions.

Emotional or nervous excitement was found to be a most potent

agency ; the dog seemingly expressing his feelings in his respira-

tion as completely as a human being expresses his in his face; so

that during excitement more than twice as much air is moved as

during quiet. It has long been known that the dog, having prac-

tically no sweat-glands, cools himself through the respiration;

and so it was found that heating the animal, by such arrange-

ment of apparatus as not to cause pain, nor to bring hot air in con-

tact with the lungs, nearly doubled the respiratory movement of

air. Heat, therefore, is to the dog a powerful respiratory stimu-

lant; when in excess, however, it depresses function, as it was
found that if the heating were continued the air movement be-

came almost null. The rapid respiration seen in human beings

suffering from fever, indicates that they are affected by heat

similarly to the dog.

Chloral was found to be a more positive, persistent, and certain

respiratory depressant than the morphine salts; it always reduced

the air movement, and the reduction, with repeated and increas-

ing doses of chloral, was progressive, until finally respiration was
completely arrested.

The actions of atropine, cocaine, and strychnine were studied

both in the normal and in the chloralized dog. Each of these

alkaloids was found to be a powerful respiratory stimulant, in-

creasing most markedly the air movement. The rather unex-

pected result was reached that cocaine is probably the most pow-

erful of the three, but that strychnine is the most persistent and

certain in its action. Thus, whilst cocaine seemed to be almost

powerless against overwhelming doses of chloral, the influence of

strychnine never failed to be manifested.

The bearing of this research upon practical medicine is very

evident. During the experimental preparation for my address

before the Berlin Medical Congress in 1890, 1 discovered the great

power of strychnine over the respiratory centres when almost

completely paralyzed by chloroform or ether; a discovery which

led to the universal practical use of strychnine in the treatment

of the accidents of anaesthesia. Atropine has long been used in

narcotic poisoning, but its value as a respiratory stimulant within

the last year or two has been very seriously challenged. Our re-

search, however, re-demonstrated its power as a respiratory stim-

ulant. Cocaine has been used to some extent as a respiratory

stimulant, but it seems to be much more efficacious than is gen

erally thought. It was found in our research that in the deeply

chloralized dog, after respiration had been brought up as far as

possible by one respiratory stimulant, the second stimulant was

able to still further increase the extent and power of the respira-

tory movements. I have apparently saved human life in respi-

ratory failure, by adding cocaine to the strychnine which was
being given in as large dose as was thought justifiable. Cocaine
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and strychnine, however, have so much similarity of action upon

the spinal cord that the use of one of them would probably some-

what increase any danger that may have been incurred by the

administration of large doses of the other.

On the other hand, atropine has little influence upon the

spinal cord, its general physiological action being quite distinct

from that of cocaine or strychnine. It is therefore probable that

by the consentaneous use of atropine and strychnine, or of atro-

pine and cocaine, the physician may obtain the advantage of

what, many years ago, I spoke of as the "crossed action" of

drugs; the two drugs touching and reinforcing one another in

their influence upon the respiratory functions, and spreading wide

apart from each other in their unwished for and deletereous

effects.

In conclusion, for the sake of any one who may be interested in

the details of this research, it may be stated that it will shortly be

published in full in the English Journal of Physiology.

LETTEES TO THE EDITOR.

*** Correspondents are requested to be (ta brief as possible. The lorizer's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his
com.munication will be furnished free to any correspondent.

The editor will be glad to publish any queries consonant with the character
of the journal.

Man and the Glacial Period.

A MISLEADING paragraph in Dr. Brinton's otherwise excellent

review of a recent publication under the above caption,' in con-

nection with the Reverend Professor Wright's response,^ seems to

demand a further word. Dr. Brinton errs in saying " As a

glacialist, the author of this volume stands among the first in the

country, and his long study of that remarkable period in the geo-

logic history of our planet invests everything he says about it with

uncommon authority. ''

Within recent years there has grown up a new branch of geo-

logic science, which has been called by its devotees "geomorphic
geology," " geomorphology,'' and still more acceptably "geo-
morphy," and which is frequently spoken of as the " New
Geology." It is the function of geomorphy to read geologic his-

tory from earth-forms, as the older geology read history from
deposits and their fossils. Beginning a score of years ago with

Powell's conception of the "base-level," at which erosion ceases,

the primary idea has extended and expanded until now ihe geolo-

gist not only recognizes ancient base-levels in certain topographic

forms, but is able to determine from steepness of slopes and other

topographic relations the rate at which erosion has proceeded in

the past, and thereby the attitude and altitude of the land during

earlier ages. This branch of science has been successfully pur-

sued by a number of geologists in this country and a few abroad,

and is taught in three or four universities; and it has been found
of especial use in the study of glacial deposits It is, however, a

sealed book to Professor Wright; not a syllable in his latest work,

or in any other of his many publications, or in his public utter-

ances before scientific societies, suggests that he is aware of the

existence of the New Geology.

Within two decades the discriminating genius of Ohamberlin
and a score of fellow-workers in this country has thrown much
light on the events and episodes of the glacial period. Largely

through the application of geomorphy, it has been shown that the

glacial deposits of north-eastern America represent two, three, or

more distinct ice invasions occurring at different epochs in a long

period, and that the earliest of these deposits is many times older

than the latest — indeed the leading authorities agree that if the

post-glacial period be represented by unity, then the entire glacial

period must be represented by two figures. This succession of ice

deposits and ice invasions is not, indeed, recognized by some of

those glacialists whose observations have been confined to regions

in which only a single deposit is represented ; but with one or two
exceptions (including our author's namesake, A. A. Wright, pro-

fessor of geology at Oberlin) every geologist who has studied the

1 Science, vol. xs., 1892, p. 249.

2 Op. clt., pp. aT5-277.

marginal drift holds to the bipartite or tripartite or multipartite

character of glacial deposits and glacial history. This succession

is not admitted by the Reverend Professor Wright. Accordingly,

his ideas concerning early man have no definite time-basis and
cannot be discussed intelligently by modern archaeologists— it

would be as easy to discuss the opinions of an author who con-

founded not only all the successive dynasties recorded in the

monuments and hieroglyphs of Egypt but also the works of the

modern fellahin, or of a genealogist who argued that the families

of a dozen successive generations dined together at the same
board. As an exposition of the antiquity of man and the glacial

theory, " Man and the Glacial Period " is a cry from the tombs of

a dead past; it represents the primitive knowledge of a quarter-

century ago, and might then have been considered authoritative;

but its publication to-day is an offense to science.

Professor Wright objects to Dr. Brinton's "flippant treat-

ment " of the Nampa figurine, and insists that a geologist who
happened to detect the fraud on the ground should burden scien-

tific literature with some detailed statement. It does not seem
to occur to him that the gentleman in question avoided rushing

into print simply because the fraud was too transparent to de-

ceive geologists, who alone are competent to deal with questions

concerning the geologic antiquity of man. Respectable and cul-

tured gentlemen seem indeed to have been deceived by this al-

leged "find,"— but they were not geologists; so, too, respectable

and cultured people, includingan illustrious naturalist, have been
deluded by a Philadelphia adventurer with an alleged motor,

—

but no physicist was deceived; in like manner, intelligent and
honest people have been deluded by a brazen pretender into the

belief that the heavens may be frightened into tears by cannon-

adins — but the meteorologists are not deluded ; and the circle-

squares and perpetual- motion inventors are abroad in the land,

yet the mathematicians and the mechanicians are not deceived.

And it would be folly for the physicist, the meteorologist, the

mathematician, and the mechanician to rush into print and adver-

tise each new fraud, for thereby the press would be flooded and

liViraries crowded, while fraud would only flourish the more for

the advertising. So long as poor human nature remains as it is,

the knave and the dupe we shall always have with us; and it is

to be regretted that a presumably competent authority in his own
specialty of theology should be willing to assume either role in

another line of activity.

The author of the work has indeed visited many existing gla-

ciers, and his observations would be of value to geologists if they

could be accepted with confidence. A case in point is his meas-

urement of the rate of flow in Muir glacier, in which he em-
ployed primitive methods and recorded a result so extraordinary

as to challenge credulity. Subsequently, the measurement was
repeated by Professor Eeid by a superior method, with a widely

different result which is in harmony with all other observations.

Instead of acknowledging his evident blunder, or even passing over

the matter in silence, Professor Wright has the assurance to

" talk round'" the issue (p. 47), and thereby impugns the excel-

lent work of a later observer.

" Man and the Glacial Period " is published by a reputable

house as one of an "International Scientific Series," and thereby

acquires a respectability to which otherwise it could not aspire.

Dr. Brinton has fairly, albeit charitably, shown its weakness

from the standpoint of anthropology ; other reviewers have shown

that it sinks even lower when viewed from the standpoint of

geology.^ In other ways, too, the title-page conveys erroneous

impressions as to the profession and standing of the author. Thus,

he takes unto himself the title ''Assistant on the United States

Geological Survey." The facts are, that he was temporarily

employed by one of the collaborators of the bureau largely for the

purpose of testing his competence as an observer; and that the

test resulted unsatisfactorily to the bureau and was brought to

an end several years ago.

In brief, the world would be wiser if the book were not

written. W. J. McGee.
Washington, D.C.

3 Eg., Professor T. C. chamberlin in The Dial, Vol. XIII., pp. 30:J-306, No-

vember 16, 1892.
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Pseudaurora Borealis ; or, What wa.s It ?

The observations which I am about to recount ma.y not be new
to others, but, as I have failed to see or hear of any such after

several years' waiting, I communicate mine, hoping tliat by doing

so I may call them out if there are any. The business portions of

Minneapolis, Minn,, had for many years been lighted by the

Biush system of electricity, during which time that metliod of

street illumination had been extended considerably in all direc-

tions, leaving, however, much more that continued to be lighted

by gas and oil. I had occasion to visit the suburbs of the city

under circumstances which delayed my return until a very late

hour, and for a considerable portion of my way the latter method
of lighting prevailed. On passing into the electrically-lighted

section, my attention was arrested by the appearance of the aurora
borealis, or northern lights.

It being in the month of February, and their appearance at that
season by no means a rare event, while the lateness of the hour,

and the severity of the cold, with the air so filled with frost as to

give an appearance of a light fog, I was hastening forward as

rapidly as I could on foot, when I noticed that the aurora had
disappeared, but after a few steps more it reappeared. Pausing a
moment, I saw there was no mistaking the fact of my seeing a
genume display of northern lights, I again went forward with the
same experience of interruption. This circumstance awakened a
suspicion that the phenomena were in some way to be accounted
for by the presence of the electric lights, and, after another brief

pause to make myself assured of the certainty of my observations,
I went back along the way I had come until fully out of the zone
of the Brush lights, and well into that of the gas-lamps, where I

found no signs of an aurora.

Returning slowly towards and into the former illumination, all

of the observations were repeated precisely as at first, until having
passed a given burner, when the phenomena again ceased. After
repeatedly changing my position in relation to a special burner in

a northern and southern direction, during which I discovered that
the phenomena was most distinct when I was observing them at
or about the angle of 60° to the burner, a corresponding move-
ment east and veest gave no more facts, and after once more noting
the characteristic movements of the serrated columns of partially

prismatic radiations of the auroral beams along the penumhrated
arc, I went on my way resolved to keep a good outlook for another
such observation, but it has never come after nearly fivp years
of waiting. If others have noticed the same, or similar phenomena,
it will be gratifying, and in order, for them to say so.

P. L. Natch, M.D.
Anacortes, Washington, Nov. 3.

few instances I have seen humming-birds perch upon the bark
below the holes in order to drink long without being forced to
keep their wings moving while enjoying the sweet sap.

In some cases I have placed small birch-bark cups upon trees
frequented by the sap-suckers and their guests, and in each such
instance the humming-birds have been as quick as the wood-
peckers to discover the diluted maple syrup with which the cups
were filled, and to drink it in considerable quantities. I remem-
ber seeing one drink for sixty seconds, with a ten seconds' rest in

the middle of the minute.

Most of the " orchards" at which I have seen humming-birds
as visitors from year to year have been composed of red maples
or gray birches. At one of the birch orchards I shot two hum-
ming-birds, a male and a female, in order to ascertain whether
more of their kind were visiting the holes. Only nine minutes
elapsed before another was at the holes drinking.

Feank Bolles.
Cambridge, Nov. 28.

Sense of Direction.

Some time in the fifties, in Oregon, a party of prospectors took

a mule team, wagon, and camping equipage on a prospecting

tour. In order to be correct in their local geography, and to re-

trace their steps should they find anything worthy of a re-visit,

they took a civil engineer along, who took the bearing of every

course and the distance was chained.

When they gave up the prospecting enterprise, their route had
been so tortuous that they decided to take the direct route for the

home camp. The engineer footed up the latitudes and departures

of the courses run, and made a calculation of the course home,
and all struck for the home camp. When they reached the end
of their course, night had overtaken them, and they found them-
selves, not in the home camp, but in the woods, with no objects

or land-marks that any of the party could recognize.

As the engineer took no " back-sights," or check bearings, he
said that local attraction somewhere in their journey had thrown
him off a little and that they were in the neighborhood of the

home camp. At this, the driver turned one of his mules loose,

which went directly to the camp, about three-quarters of a mile

distant. As the mules were not allowed to run at large, for fear

of wandering off or being stolen by Indians, this mule had never

before been over that route, and must have had a sense of direc-

tion. It was a joke on the engineer which he did not relish,

thougli it had great -'staying qualities"

John T. Campbell.
Bockvllle, Ind., Nov. 14.

The Humming-Bird's Food.

For three years I have made a special study of the habits of the
yellow-bellied, or sap-sucking woodpecker {Sphyrapicus varius),
as found in the White Mountains of New Hampshire. The birds
arrive in that region near the middle or 30th of April, and remain
until about the middle of October. During the whole of this period
they derive the more important part of their food-supply from
sap-yielding holes which they drill through the bark of red maples,
red oaks, poplars, white and gray birches, the white ash and some
other trees and shrubs. In every instance where I have found a
well-marked drinking-place established by the sap-suckers, hum-
ming-birds have been regular attendants upon it during the sum-
mer months.

I have paid hundreds of visits to these "orchards" of the sap-
suckers, and have watched them for many hours at a time. By
so doing I have ascertained that, as a rule, one individual hum-
ming-bird seems to acquire a sort of easement in the sap-fountains
of the woodpeckers, and if another ruby-throat attempts to drink
sap at his spring, violent resistance is offered.

The humming birds, at "orchards" where they are not molested
by the woodpeckers, drink scores of times in the course of the
long summer day. When not drinking they are usually perched
OD twigs a few yards from the holes, keeping their nervous heads
wagging from side to side while watching for intruders. In a

Electrical Phenomena on the Mountains of Colorado.

In Science for Sept. 23, Mr. O. C. Chariton describes a moun-

tain experience, and inquires if it is common or dangerous.

The peculiar buzzing and crackling sound, the standing of the

hair on end, etc.. are extremely common on the mountains of

Colorado. The prospectors, miners, and drivers of pack trains to

the high mines (above 11,000 feet) live in the midst of these

electrical phenomena, and often find much amusement in observ-

ing their effect on the average "tenderfoot," especially when lady

tourists, as not seldom happens, find their long hair slip from the

fastenings and stand up like the fabled head-dress of the Furies.

I have repeatedly heard the sounds at elevations between 6,000

and 7,000 feet, but they are much more noticeable at higher eleva-

tions, where they are sometimes terrific. They sometimes mark
the tension of the air just preceding a discharge of lightning, but

in general they are harmless. I have many times noticed them

proceeding with hardly any interruption while the lightning was

leaping from cloud to cloud overhead. They are caused by the

passage of an electrified cloud, and the effect is rather worse when

one is in the midst of the cloud. On these mountains the mani-

festation of intense electrical phenomena is seldom seen except

when there is hail or pellet snow, or the most violent summer
showers ; and the latter usually have hail in some part of the

storm. The loudest buzzings I have ever heard came while a
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hail-storm was approaching and while the peculiar shelf or cornice

which projects from the base of the storm-mass was in the zenith.

This shelf has a flatfish and rather smooth surface on its under

side and when seen from a distance appears to consist of a mass

of cloud having an under-pavement of low domes or flatfish bil-

lows, and the broader and more peaceful it looks, the worse is

the wrath of the storm above and within it. Lightning seldom

comes from it, yet it is In a state of intense electrical excitement. .

While it is passing, there is a loud hissing from stretched wires

(not connected with the earth), a stream of sparks, and at night a

glow like St. Elmo's fire. A herd of cattle can sometioies be seen

in the darkest night by their own light.

The fact is, the physiolgical effects of electric induction are so

common in the higher mountains, and are often so ludicrous, that

we are in danger of throwiog aside these phenomena as of no spe-

cial scientific interest. Yet we here have a complex problem in-

volving not only the electrified clouds and the air as dielectric,

but also the electrical properties of the ground itself. Now many
of the prospectors for metalliferous veins declare that the be-

havior of lightning on veins containing certain kinds of ores dif-

fers from the ordinary. Some of them profess to be able to know
the nature of the minerals in a mountain by observing the buz-

zing and other phenomena on the passage of electric clouds, but

it is ditticult to get them to talk about it, as they appear to regard

the matter as a trade secret. Even experienced prospectors leave

a certain peak on the approach of severe thunder storms, they de-

claring their sensations of shock to be unendurable, even when
the lightning does not strike the mountain. They report that

stones are loosened from the cliffs and fall in dangerous fusilades

down the mountain side. No doubt these are in part land-slides,

but some of them are reported to take place when no rain fell,

only snow or hail, or before the rain reached the place. My in-

formants used this language :
" The mountain split and threw off

those rocks." I have been desirous of determining the truth of

these matters by personal observation, but thus far have not found

the opportunity. It is at least a supposable case that electric at-

traction or repulsion dislodges blocks already loosened. Have any

of your readers made observations on these matters pertaining to

the effects of different kinds of rocks or minerals on electric

clouds, or vice versa ?

Perhaps a nearly related problem is furnished by the causes

(electrical or otherwise) of the restlessness and often sleeplessness

and oppressed breathing that accompanies the warm westerly or

Chinook winds over the mountains. Geo. H. Stone.
Colorado Springs, Oct. 24.

The Gi a Monster.

There has been considerable discussion as to the poisonous char-

acter of this lizard, and of late it seems to be accepted that it is

not poisonous by the scientific people from the fact that the ani-

mal has no poison-sack or fangs, this does not by any means settle

the question, for many of us know by personal experience that it

is poisonous, and very much so at times. There are several

people almost every year in Arizona and elsewhere who either

lose their lives by it or suffer intolerable agony from it, and the

notion that it is not poisonous does not lessen the number of

sufferers. If the animal is in its normal condition and bites a

person, no harm usually comes from it. It is a very pugnacious

animal and is easily excited to frenzy, and especially so when it

is being captured alive; at such times it emits a yeUow and very

rank-smelling saliva, which, if it enters the circulation by a wound
or otherwise, produces death or great suffering in human beings.

One case that came under my observation was that of a young
man, in Arizona, who was bitten under those circumstances and
who was sick for several months and had the disintegration of

the blood and the effusion of serum that so frequently occur

in those suffering from a rattlesnake's bite. I have no doubt that

this explanation accounts for the poisoning of people by other

"non-poisonous" lizards of our arid region. I should not be at

all surprised to hear that even the horned toad that the boys so

delight to torment is also poisonous under such circumstances.

Mabcus E. Jones.
Salt Lake City, Nov. 10.

Grand-Gulf Formation.

I A.M cjlad to see that Judge Johnson accepts my determination
of the brackish water character of the fauna of his Pascagoula
clays, as it is a matter of some importance in the genesis of the

tertiary strata of the Gulf border; and I am not disposed to quar-

rel with him if he chooses to retain the term "formation" for

them provided it is made clear exactly what he understands by
that term. His original communication was somewhat obscure
on both these points and by placing a species of Venus in the bed
(which is a strictly marine genus) I was led to suppose that be re-

garded the bed as (not deep sea but) purely of salt water origin.

In saying that I have permitted " conjecture " " to outrun and
forestall positive discovery" in my brochure of January last,

Judge Johnson simply indicates that he is not aware of the ma-
terial in my possession and which though published (for the mopt
part) during the last ten days, has been nearly two years in

manuscript awaiting the printer's opportunity.

My short paper on the Pliocene of the Carolinas gave merely a
tabular view of the results to which seven years of field-work and
study of the material collected by numerous other workers in the
field had led me. This may be found substantiated in Bulletin Hi

of the Geological Survey just printed, but the portion relating to

Florida had been type-written for the use of Messrs. Eldridge and
Jussen before they entered upon their field-work, and it is, there-

fore, not exact to state that the differences between the older and
the newer Miocene were " established " by those gentlemen, who
had the essential solution of this question in their hands to begin

with, Mr. Jussen having devoted under my direction some time
to the study of the Old Miocene fauna of the Chipola beds before

he entered the field at all.

Hasty generalization and hasty writing of all sorts are '

' bane-
ful " I willingly admit, and an excellent example of what is to be

avoided by lack of haste is shown by Judge Johnson himself in

the letter alluded to (p. 247).

I have nowhere asserted that the Pascagoula clays are of Chesa-

peake age. As a matter of fact, they have nearly the whole of

the Grand Gulf series between them and the Chesapeake forma-
tion. Judge Johnson's Waldo formation comprised beds belong-

ing to two different epochs, the typical locality at Waldo, from his

own specimens, being Chesapeake, and other localities mentioned
by him, in his definition of the formation, are Old Miocene. I do

not know what he refers to by the expression " overlying clays
"

at Aspalaga on the Appalachicola River, and certainly have never
"shown" them to "be Chesapeake." Aspalaga lies in the region

of the oldest Old Miocene, the fossils which I have seen from
there are those solely of the Chattahoochee group. On the other

hand, the Miocene discovered by Johnson at De Funiak Springs

and eastward to Abe's Springs on the Chipola River is not the

Older Miocene but the Chesapeake, with a typical Chesapeake
fauna so far as yet developed. Still further, the Chattahoochee
beds of Langdnn distinctly underlie the Chipola beds, so far as

they have yet been identified, and the fauna, while related to that

of Chipola proper, is not the same.

In short, the Miocene limestones of Florida are so closely simi-

lar that the only way of identifying them (short of continuously

tracing the beds, which is for the most part impracticable in

Florida) is by their fossil contents, which can only be adequately

studied in what Judge Johnson calls the " closet," that is to say,

a museum supplied with the literature and specimens for com-
parison.

As the Grand Gulf lies probably above both the Older and the

Chesapeake Miocene. 1 fail to see how the water-bearing sands

at its base can serve to discriminate or define the distinction be-

tween the two older formations. Some part of the Grand Gulf is

very likely contemporaneous with part of the later Miocene, but
as yet information is absolutely deficient on this point. What
we have called the "upper bed " at Alum Bluff, or the "Ecphora
bed " of my Bulletin 84, is typical Chesapeake Miocene, identical

with that at Waldo so far as its fossils are concerned. Lithologi-

cally, the beds are quite different. As for the Hawthorne and
Ocheesee beds, both contain fossils, and we have fossils from the

former collected by Judge Johnson himself. For details, the en-
quiring reader is referred to Bulletin 84, above mentioned.
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Finally, in regard to Judge Johnson's " outline of the evolution

of the Florida Peninsula," I confess to being ignorant of its exist-

ence either in print or otherwise, until long after my own views

had not only been verbally communicated to many members of

the U. S. Geological Survey and presented to the Biological So-

ciety of Washington, but had been circulated in type-written

copies for the use of Mr. Eldridge's field-party. It is proper to

say that while I had for some time entertained the theoretical

view of the insulation of the Eocene island of Florida, the final

proof was supplied by the field observations of Mr. T. W. Stanton

of the U. S. Geological Survey, while the exploration of the Chi-

pola beds, for material by which their age was determined, and

the discovery of their existence in the typical locality on the

Chipola River were first made by Mr. Frank Burns of the U. S.

Geological Sm-vey ; though Langdon had previously observed the

lower bed at Alum Bluff, which proves to be of the same age.

Wm. H. Ball.

Smithsonian Institution, Oct. 31.

BOOK-REVIEWS.

A Course on Zoology. Designed for Secondary Education. By
MoNTMAHON and Beauregakd. Translated from the French

by Wm. H. Green. Phila., J. B. Lippincott Co. 75 cts.

The introductory books of science of Paul Bert for use in the

lower schools are very well known in this country, and have been

of very great value in introducing science into the lower grades

of education. The above course of zoology by Montmahon and

Beauregard is designed as a second book in the same series, and

is planned to give to a higher grade of students a somewhat ex-

tensive study in zoology. The translation of this book into Eng-

Ush will be of great value to many of our high schools where an

elementary text-book in zoology is desired and one interesting to

students. The plan of the boob is the natural method of pro-

ceeding from the known to the unknown. It begins with an out-

line of the study of human anatomy and physiology, and passes

from this subject to the study of the dog, the chicken, the lizard,

the frog, the fish, and then to the invertebrates, beginning natur-

ally with insects and Crustacea and then passing through the

lower orders of invertebrates somewhat more hurriedly. After

having thus given a general study of a type illustrative of each

of the large groups of animals, the last half of the book is occu-

pied with a popular study of the larger and better known ani-

mals, chiefly mammals and birds. This part of the book is very

abundantly illustrated with figures of the animals mentioned and
described, and throughout the illustrations are abundant and good.

For the purpose designed this book is open to the criticism that it

attempts to crowd rather too much detailed information and too

many scientific terms into a short compass. But, on the whole,

the style is simple, easily understood by the student for whom the

book is designed, and the book seems to be admirably adapted

for exciting an interest in zoological subjects among students of

the secondary grade of schools. The scholar will hardly get a

systematic knowledge of zoology out of the book, but this could

not be expected of any zoology adapted to the secondary schools.

The work can hardly fail to excite an interest, however, in the

scholar and lead him to using his own eyes in the observation of

nature, which is, of course, the chief design of scientific instruc-

tion in the lower schools. This book can thus certainly be recom-

mended for introduction into high schools and even into schools-

of lower grade.

Chemical Theory for Beginners. By Leonard Dobbin and James.

Walker. New York, Maomillan & Co. 8°. 248 p. 70'

cents.

The study of chemical theories should be based upon a wide

range of experimental facts; and the title of this little volume is.

unpromising. The theories, however, are supported by numerous
experiments. The beginner may find some things hard to under-

stand, but much that is profitable. Those who are familiar with.

CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

Nov. 26.—F. L O. Wadsworth, Method

of Determination of the Metre in Terms of a

Wave Length of Light; B. E. Fernow, Re-

cent Contributions Towards the Discussion

of Forest Influences ; R. T. Hill, The Occur-

rence of Iron m Mexico.

New York Academy of Sciences, Biologi-

cal Section.

Nov. 14. — The papers were: Arthur

HoUick, On Additions to the Palaeobotany

of Staten Ii^land. About forty species

were presented, of which half had been

already described from Greenland Cretaceous

and from the Laramie. The fossils, leaf-

fragments, fruits, and seeds, occur in fire-

brick clay, or in ferruginous sandstone or

concretions. The genera notably repre-

sented v\ere Populus, Platanus, Myrica,

Kalmia, Acer, and Williamsonia. H. F.

Osborn, Report upon a Collection of Mam-
mals from the Cretaceous (Laramie). The
multituberculates, Meniscoessus and Ptilo-

dus, were assigned to the Plagiaulacidae,

the former a probable ancestor of Polymas-

todon. The relations of these mammals
were shown to be closer to Puerco than to

Upper Jurassic forms. Arthur Willey, On
the Significance of the Pituitary Body, and
made the suggestion, founded on researches

on the Ascidians and Amphioxus, that, if

the Amphirhinic condition of the higher

vertebrates was preceded by a Monorhinic

condition, the nose in the latter case was not

represented by the small nasal sac of Petro-

myzon, of which the unpaired character is

undoubtedly secondary, as shown both by

its development (Dohrn) and by its nerve-

supply ; but the nose in the Monorhinic an-

cestor of the Vertebrates was the organ
which we know as the Pituitary Body or

Hypophysis cerebri in all existing Verte-
brates, this being represented in the As-
cidians, as shown by Julin, by the subneur-
al gland and its duct, and in Amphioxus by
the so-called olfactory pit. The Pituitary

Body is to the lateral Nares what the Pineal

Body is to the lateral Eyes. Bashford Dean
exhibited an entire Ciadodus, a unique speci-

men recently collected in the Cleveland
Shales. The tail, for the first time shown,
indicates historically the origin of this part

in modern elasmobranches.
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the usual phenomena of chemical action may peruse the work
with still more profit. The topics are introduced methodically,

beginning with units, states of aggregation, elements and com-
pounds, and conditions of chemical action ; but proceeding to the

more difficult laws, and giving due notice to such topics as kinetic

molecular theory, mass action, dissociation, solution, electrolysis,

and the periodic law. Chemical students whose attention has

been concentrated on the facts observed in experiment will find

these theories very suggestive.

An Introduction to Chemical Theory. By Alexakder Scott.

London and Edinburgh, Adam & Charles Black. 8°. 374

p. $1.35.

This volume presents modern views and much valuable infor-

mation upon the constitution of matter, atomic and molecular

weights, classification of elements and compounds, vapor densities,

and other physical properties, thermo-chemistry , chemical change,

solution, and electrolysis. It claims to be an introduction only,

although a fair knowledge of chemical facts and experiments is

assumed; and it would be unreasonable to expect such complete

ness as in the works of Ostwald, Meyer, and Naumann. It may
prove attractive to many who would be repelled by the more com-
prehensive works; or, better still, it may awaken a thirst for such

exactness of scientific statement as requires more mathematics

than Dr. Scott admits into his elementary volume.

AMONG THE PUBLISHERS.

" The Eighteenth Report of the Geological Survey of Indiana:

Palseontology," by S. A. Miller, contains descriptions of a large

number of new fossils from various formations, mainly of Upper
Silurian and Sub-Carboniferous age. Crinoidea largely predomi-

nate, no less than 39 new species and 4 new genera being de-

scribed. It is unfortunate that some of the species are described

from single specimens. All are, however, illustrated. Mr. Miller
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pays his compliments in his usual way to Professor James Hall
and Professor Hyatt. Some of the new species are from the Cin-
cinnati, or Hudson River, group of south-eastern Indiana,

— St. Nicholas is universally considered "the best of children's

magazines." Contributors for 1893 include John G. Whittier,
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— Following the principles announced by Teisserenc de Bort,
G. Raymond has prepared a little brochure (Paris, Gauthier-Vil-
lars) concerning the influence of the chief centres of atmospheric
pressure on the prediction of the weather. De Bort laid dowa his
general plan some years ago, and Raymond now presents a num-
ber of specific examples that seem to follow in accordance with
it; illustrating the conditions for mild winters, moist summers,
and so on. The book deserves study by those who have access to
our International weather bulletins, and vrho can undertake the
difficult task of generalizing their innumerable facts.

— Henry Collins has written an interesting little pamphlet on
''The International Date Line" (Bardeen, Syracuse, 15 cents),

giving a chart of the line that runs irregularly through the
Pacific, and on either side of which the dates differ by a day.
Teachers will find it instructive; although a few matters of fact
might have been more fully ascertained before publication, as by
correspondence with consuls. The interesting point is raised:

Who first celebrate the New Year ? It is clearly shown that the
180° meridian from Greenwich has not the importance often
given it in the matter of changing dates.
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from Lightning.

The Lightning Dispeller.
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The Patent Lightning Dispeller is a conduc-
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of a lightning discharge,—to prevent its
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No recorded case of lightning stroke has
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THE LABRADOR COAST.
A JOURNAL OF TWO SUMIVIER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EARLY DISCOV-

ERY, ON THE ESKIMO, ON ITS PHY-

SICAL GEOGRAPHY, GEOLOGY AND
NATURAL HISTORY, TOGETHER WITH
A BIBLIOGRAPHY OF WORKS, ARTI-

CLES, AND CHARTS RELATING TO

THE CIVIL AND NATURAL HISTORY

OF THE LABRADOR PENINSULA.

By ALPHEUS SPRING PACKARD, M.D., Ph.D.

Sportsmen and ornithologists wil lOe interested in

the list of Labrador birds by Mr. L. W. Turner,

which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Scudder has con-

tributed the list of butterflies, and Prot. John

Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-

tant suggestions ; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-

cana.
It is hoped that the volume will serve as a guide

to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as

well as those interested in geographical and histori-

cal studies.

513 pp., 8°, I3..50.

A MINIATURE STEAM-ENGINE.

By the kiadness of our correspondent, Mr. Mas
Kohl of CheiDDitz, Germany we are enabled to
present to our readers an illustration of a miniature
steam-engine, recently constructed in his establish-
ment. Although so small as to fit easily within its

case, composed of an ordinary walnut shell, the
little machine is a practical working model, correct-
ly and completely finished in all its parts. The
cylinder, which is supplied with a complete sliding
valve, is 5.5 mme. in length and has a bore of 2 mme.
The boiler is 20 mme. in 1. n^th and 8.5 mme in
diameter. The diameter of the fly-wheel islO mme.
and that of the steam channels 0.2 mme The slide
is 1.8 mme. in length and 1,7 mme. in breadth. The
machine is furnished with safety-valve, waste-cock
and funnel. The model is to be driven with a spirit

lamp, but it can also be put in motion by means of
a thin rubber tube, the one end of which is to be
screwed in the funnel on the kettle, while the other
end is supplied with a mouth f r blowing air into
the kettle. The model only serves to show in what
small dimensions working steam-engines can be
made.

THE WINNIPEG COUNTRY;

ROUGHING IT WITH AN ECLIPSE PARTY.

BY

A. ROCHESTER FELIiOW.
CS. H. SCL'DDER.)

With thirty-two Illustrations and a Map.

n"". $1.50.

"This is a sprightly narrative of personal inci-

dent. The book will be a pleasant reminder to

many of rough experiences on a frontier which is

rapidly receding."—jBosfon Transcript.
" The picture of our desolate North-western terri-

tory twenty-five years ago, in contrast with its

civilized aspect to-day, and the pleasant features of

the writer's style, constitute the claims of his little

book to present attention."— r/ie Dial.

ISr. D. C. HODG-ES,
874 Broadway, New York, N. Y.

N. D. C. HODGES, 874 Broadway, New York, n d, c. hodges, 874 Broadway, New York,

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening o£ the pages per-

fectly flat. Any number can be

^.t^''"^'^ \ taken out or replaced without dis-

[
^^_,,.,-^ turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, Science is alway

for reference.

Valued Indorsement
of Scott's

Emulsion
is contain-

ed in let-

ters from
the medi-
cal profes-

sion speaking of its gratify,

ing results in their practice.

Scott's Emulsion
of cod-liver oil with Hypo-
phosphites can be adminis-
tered when plain oil is out of
the question. It is almost
as palatable as milk—easier

to digest than milk.
Prepared by Scott A Bowne. N. Y. All druggists.

The
Simplex Printer
A new invention for duplicating^

copies of writing:'' or drawings.

From an original, on ordinary paper with
any pen, 100 copies can be made. 50 copies

of typewriter manuscripts produced in "15

minutes. Send for circulars and samples.

AGENTS WANTED.

LAWTON & CO.,
20 Vesey St., New York.

ESTERBROOK'S
STEEL PENS.

Of SUPERIOR AND SIANDARD QUALITY.

Leading Nos.; 048, 14, 130, 135, 239, 333^

For Sale by all Stationers,

THE ESTERBRQQK STEEL PEN CO.

Works: Oamden, N.J. '^6 John St.. New York.

WOODCOCK AND QUAIL
—Gameland, the lilujtrated
mRgazIne of shooting and
flsh'np. tells ynu where to
And these grand .sporting
tal da In near-by and far-
away localities. It Is fall of
camp life, woodcraft, land-
scape and natural history.
Bv the year. One Dollar.
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scription, 2d cents. Address-

GAMELAND, 1,267 Broadway, New York, N. Y.
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BRILLIANT AURORA OF 1893.

BY LEWIS SWIFT, EOCHESTEK, N. T.

The months of June and July of the current year will long be

remembered as having afforded three interesting auroral displays,

one of them being of unrivalled splendor and intensity. Of all

the newspaper descriptions of them which I have read, not one

portrays them as seen from the flat roof of the Warner Observa-

tory with an unobstructed horizon. Two of these exhibitions I

consider unique if not unexampled.
On the evening of June 16, just before midnight, turning my

eye from the telescope, a bright narrow beam of light was seen

extending from the western horizon to an elevation of some 50°,

at right angles to the magnetic meridian, and, of course, parallel

with its equator. Here it divided into six parallel bands or

branches, like six gigantic fingers of an outstretched hand, which
continued to 5" beyond Alpha Cygni, or to a length of more than
60°, when they all sharply ended (Fig. 1). After a visibility of

about twenty minutes it slowly disappeared, and was the only

sign of aurora observed during that entire night.

Again, at early twilight on the evening of July 16, a portion of

a faint auroral band some 15° in length was observed just south

of Alpha Aquilla, having on the south side two, and on the north,

S.y/. l/-forix07V

one short, narrow band close to. though not touching, the princi-

pal one. This, being so far south, was of itself an uncommon
occurrence, and, as twilight deepened into night, a slender stem

not exceeding 15° in width issued from the western end and
gradually lengthened, curving to the south-west and south until,

like a mighty sickle, the band serving for a handle and the curved

ray for its cutting blade, it reached nearly to the south-western

horizon fFig. 3). It lasted about a half- hour, growing brighter

and longer as twilight increased, when it quite suddenly disap-

peared. Immediately after, a rosy cloud and tinted streamers

appeared in the north we^t, and the grandest auroral display of

the century commenced.
During thirty five years of out-door night work I have never

seen any auroral phenomena at all resembling these two instances,

and would much like to know if these appearances were wit-

nessed by other observers elsewhere

A perfect auroral exhibition consists of at least ten distinct

phenomena. It is very seldom, however, that all or even a ma-
jority of the requisites are present at any one display. They are

here namerl in the order of their most usual appearance: 1, evenly

diffused light in the north; 2, a dark arch whose apex is in the

magnetic meridian; 3, streamers; 4, luminous patches, especially

in the north-west, sometimes of a red color, often for a long time

stationary; 5, colored pHtches and streamers; 6, merry dancers

;

7, corona in the magnetic meridian and equator, the point

where the streamers seem by perspective to converge ; 8, streamers

issuing south from the corona, occasionally extending to near

the southern horizon ; 9, curtains, with frilled, wavy edges, appar-

ently suspended from the sky; 10, narrow luminous bands, often

reaching from the eastern to the western horizon, always at a

right angle to the magnetic meridian, but seldom, if ever, coin-

cident with its equator.

As seen from this station by myself, my assistant, and a friend,

all of the above features, save the hanging curtains, were simul-

taneously visible.

That there is a connection between the aurora and sun-spots is

quite generally conceded, though denied by some eminent authori-

ties. We know that auroras frequently occur when no spots are

visible on the sun, and that sun-spots are often seen when auroral

exhibitions, either boreal or austral, are entirely absent, but to

this the advocates of the theory make answer to the former that

sun-spots may have been on the other side of the sun, and, to

the latter objection, that there may have been aurorse visible only

in the Arctic or the Antarctic regions, or in both. But there is

need of further confirmatory evidence by the general co-operation

of astronomers in the collection of enlarged data for the estab-

lishment, modification, or complete rejection of the prevailing

theory that sun-spots, aui'orse, and terrestrial magnetism are in-

timately connected.

Intelligence has just reached me that the famous display of

July 16 was also witnessed from the southern hemisphere on a

scale of grandeur comparable to our own. This simultaneity of

the phenomena at both terrestrial poles suggests the question

whether this is always the case.

When the writer was a lad, in perhaps the year 1834 or 5, the

sky being densely cloudy and the ground covered with snow, he

saw at eight o'clock one evening every visible object, especially

the snow and sky, suddenly assume a bright crimson red. He
wonders if any reader of Science recalls that memorable spectacle

which appalled so many people. He does not remember to have

ever seen an explanation of the ghastly phenomenon from any
country where the sky was cloudless, but it was, doubtless,

caused by an extraordinarily tinted aurora.

BIOLOGICAL NOTES FROM NEW ZEALAND.

BY GEO, 51. THOMSON, DUNEDIN, N.Z.

A VERY interesting feature in connection with the flora of New
Zealand is the rarity of those plant structures which are correlated

with the presence of mammalia. If we except the spiny Aciphyl-

las, there is not a single species of plant peculiar to these islands

which shows any contrivance either for distribution by. or pro-

tection against, mammals, even where other species of the same
genus are so modified in other parts of the world. Aciphylla is a
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genus of tall, rigid, umbelliferous plants, peculiar to the islands,

with the exception of a rare and feeble species which occurs on

the mountains of eastern Australia. The leaves and bracts of two

of the speries, in all their subdivisions, end in long, rigid spines,

i-endering them most formid-ibli' plants. The only suggested ex-

planation for the occurrence of such strongly-armed spe?ies is

that they were thus protected against the moas. This may or

may not be true. It may be said in tavor of the hypothesis that

the moas were extraordinarili abundnut in former times and

they were vegetable feeders, the conient* of their crops, consist-

ing of rounded pebbles and comminuted vegetable fibres, being

commonly found It is also the case that since the introduction

of pigs into the colony, these plants have been immensely reduced

in numbers. The pigs root up the ground at some little distance

from the plant, anl so get at it from below.

But, leaving this exceptional ca-e we find the general state-

ment true with which this note is prefaced. A few examples

may be given. The genus Accena consists of small rosaceous herbs

which have undergone considerable retrogressive development.

The name refers to the spines formed ot the four produced and

hardened persistent calyx-.'obes which project above the fruit. Of

the Ave species found in New Zealand, two have a wide distribu-

tion outside the islands; A. sanguisorboe Ta.ngmg westwards across

Tasmania and Australia, and reacpearing in Tristan d'Acunha;

while A. adscendens is a more Antarctic type, occurring In the

Macquarrie Islands, Tierra del Fuego, and the Falkland Islands.

In both these species the calyx spine- are tipped with small barbed

hairs, by means of which the truit adheres to any passing animal

with great persistence. In the other species of the genus which

are peculiar to New Zealand, the spines have almost or altogether

lost the barbs and the fruit is not distributed widely. The change

is not, however, complete in all ; thus in A. microphyUa the spines

are strongly developed and occasionally have reversed hairs on

their summit. In A Buchanani the spines are feeble and rarely

have a few apical hairs, but sometimes they are not developed.

Lastly, in A. inermis the cal\x merely has its angles thickened in

fruit, and there are no spines

The only other New Zealand plants in which the fruit is carried

by means of barbs whicli could catch on to passing animals be-

long to the genus Uncinia a group of sedges which haie the

utiicle furnished with a long barbed bristle or seta. This forms

a most etBcient origan for hooking hairs, etc , and it renders the

fruit a great pest to dogs. The New Zealand species are, as

Hooker says, "difficult of discrimination." and some are so closely

allied to Tasmanian or to South American forms as to be almost

indistinguishable The genus is widely spread in the Southern

Hemisphere, and also occurs as far north as the mountains of

Abyssinia. It is clear that the barbed bristle is a characier de-

veloped outside of these islands and is evidently of great antiquity.

In some of the more slender emlemio forms it is not very strongly

developed, but I know of no species which has lost it.

Spiny and prickly plants are ver\ rare, and, with the exception

of the Aciphyllas already mentioned, are all Australian. Discaria

toumatou is probably the same as ihe Australian D. austrahs; in

this plant the leaves are small, and the branches are developed

into strong spines which protect it against grazing animals.

Eryngium vesioulosum is a low-growing umbelliferous plant with

very prickly leaves and bracts, but it is a common Australian and
Tasmanian species. The same remark applies to Ruhus austrahs,

but in this case the formidable, recurved prickles, which have

earned the plant the name of " bush lawyer," are chiefly of ser-

vice as climbing organs. There is, indeed, no endemic spiny

plant in New Zealand (except Aciphylla).

The tendency to lose the protective character is shown in a most

instructive manner in a few instances. thus there are in these

islands two species of the myitaceous genus Leptospemium . L.

seoparium, which is also common in Tasmania, has rigid, pungent

leaves, which only an animal with a hard palate could aitack

with impunity. On the other hand, L. ericoides, which is con-

Sned to the islands, has quite lost the pungent tip to its leaves,

a;id the foliage and branches are much softer and less rigid.

An exception to the rule here exemplified is afforded by the

11 '.;tles, of which one endemic species, Ortica ferox, is about as

diabolical a species as can be met with. Its long, stinging hairs

inflict a painful wound. It is difficult to say what they serve to

protect the plant from. As if to show that perfection of protec-

tive development in one direction does not always serve in an-

other, it is a fact worth noting that this species is so very much
attacked by leaf-eating insects that it is often a matter of difficulty

to get herbarium specimens quite perfect.

THE PSYCHOLOGICAL LABORATORY AT YALE.

For several years Professor Ladd has been lecturing on physio-

logical psychology, using charts, models, microscope sliies, etc.,

for illustration. His earnest desire to have a laboratory for this

science finally met its fulfilment last spring. The second, third,

and attic floors of a building were given for that purpose, and
$1,500 were appropriated for equipping the apartments and for

apparatus. Dr. E. W. Scripture, a pupil of Wundt in Leipzig,

was called from Clark University to take charge. Orders for

apparatus were sent oil at once, and the preparation of the rooms
went on all summer, so that the work of instruction and research

began without a hitch on the first day of the term.

The laboratory consists of fifteen rooms, among which are the

lecture room, seminary room, library, chemical, and battery

rooms, apparatus room, isolated room, time room, general-

research room, and workshop. The workshop contains a screw-

cutting lathe and all tools that can be desired for the repair and
manufacture of apparatus. A regular mechanic is at work here

part of the time. This workshop, which is the most com-
plete one ever put into a psychological laboratory, is regarded as

the foundation of research and demonstration work, The plan

followed in investing the funds has been to spend as little as pos-

sible for mere demonstration apparatus and to reserve nearly all

for research work; nevertheless it is of supreme importance to

have the lectures on psychology consist almost entirely of demon-
strations. This difficulty has been completely solved by the

workshop where the apparatus for demonstration is put together

or manufactured with sufficient care for the purpose.

Three rooms, including the isolated room, are given over en-

tirely to research. This isolated room is a small room built inside

of another room ; four springs of rubber and felt are the only

points in which it comes in contact with the outer walls. The
space between the walls is filled with sawdust as in an ice-box.

The room is thus proof against sound and light, and affords an
opportunity of making more accurate experiments on the mental
condition than yet attempted.

A particularly new feature is the electrical communication be-

tween the rooms. It is nearly always necessary to separate the

experimenter from the one experimented on ; in order to avoid the

large number of electrical wires necessary to connect the rooms
separately a switchboard has been arranged similar to a telephone

switchboard, to which sets of wires run from each room. But
this one with fifty-six wires has been put in with the aid of a

carpenter at about one-tenth the cost of a telephone-board.

The following courses are given in the laboratory by Dr Scrip-

ture: 1. A regular lecture course in experimental and physiologi-

cal psychology of one hour per week, for seniors and graduates;

the seniors alone recite on another day. 2. A laboratory course

in experimental psychology for graduates, conducted on the semi-

nary method by the men themselves. The object is not only to

give a thorough knowledge of the psychological work in the

laboratory, but to train the men in handling apparatus and in

conducting lectures, thus providing a supply ot instructors ready

to take positions. This course has seventeen members, being

exceeded in the graduate department only by Professor Ladd's

philosophical courses. 3. Research work. It is the constant en-

deavor to awaken in the students the spirit of original investiga-

tion, this being what America most lacks in its educational life.

Men are also encouraged on the principle that one learns most by
doing. Last, not least, the fact is recognized that the amount of

research done determines the standing of the laboratory in the

scientific world . Already six original investigations of the highest

class are under way ; they include one on attention, in which
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several improTements in apparatus and methods of experiment

have already been made, one on the time of action and the fatigue

of monocular accommodation, another on the rapidity of move-

ment of the arm under the conditions present while writing,

another on the reaction-time to tones as dependent on pitch, in-

tensity, duration, etc.

The ample accommodations furnished by the fifteen rooms, the

three months of energeiic preparation duiing the summer, the

high scientific stand taken in regard to research, the wise pat-

ronage of Professor Ladd and the enthusiasm of the young inves-

tigators lead us to hope that the first year will see us with a recog-

nized standing, second only to Wundt's laboratory at Leipzig.

Nevertheless, there are many difficulties to be overcome; the

work of instruction really requires as full an equipment as a phy-

sical laboratory; moreover, research is the most expensive kind

of work, thus putting a great strain on the appropriation. It

would be a very great help if some one or more friends would

undertake to support or aid some one of the researches, setting any

desired amount as the limit beyond which the expenses are to be

paid by the laboratory. We have already received considerable

aid in our work: Professor Ladd has given the laboratory his

valuable collection of charts and models and a microscope; a

friend has donated $75 for electric forks required in one of the

researches; the B. F. Sturtevant Co. has sent a rotary blower;

the Electric Gas Lighting Co. of Boston has sent a dozen Samson

batteries; the Aluminium Brass and Bronze Co. of Bridgeport has

made us a dozen discs twelve inches in diameter; the Boston

"Woven Hose and Rubber Co. has furnished some of their cross-

stitched rubber belting; E. B. Meyrowitz has sent a set of test-

cards, etc. More of such help woald be thankfully received ; at

present we need a * horse-power motor, a spark coil, etc. Pos-

sibly the day is not far distant when an endowment will be made
for a separate building and a full equipment of apparatus.

HYBRIDISM EXEMPLIFIED IN THE GENUS COLA.PTES.

BY SAMUEL N. RHOADS, ACADEMY OF NATURAL SCIENCES, PHILA-

DELPHIA.

Perhaps the most widespread and persistent tendency to

hybridism that exists among the higher vAtebrates to-day is to

be found in this American genus of woodpeckers. The birds re-

sponsible for such a slate of affairs are well known in their re-

spective habitats as flickers, the eastern species being named the

yellow-shafted flicker (Colaptes auratus), and its western con-

gener, the red- shafted flicker (CoZapfesco/er) by naturalists.

It early became known to explorers in the upper Missouri and

Yellowstone regions of this country that where the habitats of

these red- and yellow- shafted birds adjoin there often occurred

individuals partaking the characters of both species. Audubon
described in the appendix to his " North American Birds," a

flicker from this region, with the yellow shafts and red nape of

auratus combined with the red mustaches of cofer, as a distinct

species, naming it Picus ayresii ; but as more specimens were se-

cured it became evident that these intermediate birds were not

constant in character and their numbers were too great to be ex-

plained by any other theory than that they were the off.^pring of

distinct species and were hybrids. Professor Baird enunciated

this idea in 1858, classing for convenience all these nondescripts

under the distinctive name of Co'aptes hybridus. and asserting

that their existence could be satisfactorily accounted for in no

other way. The amount of material on which he based his

theory, however, was small enough to warrant other theories,

Mr. J. A. Allen attributing the existence of so-called •'hybridus"

to the " action of environment in accordance v\-ith certain laws

of geographic variation," and later Mr. Ridgway suggested they

were ''remnants of a generalized form from which two incipient

species have been differentiated." Dr. Coues, in 1884, thought

the mixed birds might constitute '• perhaps a hybrid and perhaps

a transitional form," while Hargitt, in the British Museum Cata-

logue, makes the intermediates a race with the nominal status of

a species under the Audubonian name of ayresii, admitting them

to have been originally the result of a mixed union, showing pos-

sibly a "sign of reversion to remote ancestral plumage."

East year (1891) Mr. J. A Allen made the relationships of the

whole genus the subject of an exhaustive study. The results of

his examination are given in full in Vol. IV of the Bulletin of

the New York Museum of N.itiiral Historv and being inaccessible

to the general reader may be brieflv summed as follows: —

1. Mixed birds show no stages of g^og^aphic variation com-
parable with those connecting specie.^ and sub- species In the

latter the transition is gradual, symmetrical, and correlated with

change of environment, hut in ColapUs the intergradation is ir-

regular, often asymmetrical and without such correlation.

2 Very unlike birds have been found to breed together; di-

verse offspring being reared in the same nest by parents indif-

ferently exhibiting normal or abnormal characters irrespective of

sex. But so far typical cafer and auratus have not been found

paired together.

3. On either side of the boundary of one thousand miles, along

which their habitats adjoin, the influence of one species upm the

other fades imperceptibly eastward and westward till it disap-

pears.

4. The main area of hybrid distribution covers a belt of country

two hundred miles wide and reaching north-weslwardly fiom the

Gulf-coast of Texas through Colorado, Wyoming, Montana,

northern Idaho and Washington and the southern half of British

Columbia to the Pacific, extending from southern Alaska to the

mouth of the Columbia River. South and west of this the habi-

tat of true ciifer reaches from the Columbia to Tehuantepee,

while north and east of it pure auratus ranges, over an area four

times as great, from Florida to Hudson's Bay and from Labrador

to Behring Sea.

5. Formerly, collections from certain parts of the far West,

notably California and Nevada, were wanting in hybrids, but

now they have become so common in some localities that thor-

oughbred birds are the exception. This favors the assumption

that auratus is extending its range iuto the cafer region, and

the absence of such an invasion of mixed individuals northward

indicates that the transmigration is in the historic direction, from

north to south.

This, with a few interpolations of my own sums up the evi-

dence which has induced Mr. Allen and the majority of orni-

thologists to adopt Baird's theory to its fullest extent.

To this I wish to add a few supplementary remarks based on a

collection of flickers made this year in British Columbia. As

this series was chiefly collected in the breeding period we are re-

lieved of the complications caused by the winter migration of

Alaskan auratus into the region and can rely on the specimens as

representing the domestic relations of the group.

Perhaps nowhere is the proportion of hybrids to pure-bred birds

greater than on the Island of Vancouver. The dark, north-

western form of cafer found here has so thoroughly assimilated

the characters of auratus that cafer is the exception and cafer-

auratus the rule. Nevertheless, pure auratus is very rare on the

island. I have no specimens of it, but Mr. Fannin of the Vic-

toria Museum has one, and Mr. Maynard of the same city states

they are sometimes numerous in the fall. I am, however, from

the absence of such specimens in collections, inclined to discount

this statement, in the belief that they will prove to be of impure

origin also. Indeed it is doubtful if there is much association,

much less admixture, of thoroughbred individuals of the two

species either with each other or wiih hybrids at the present day,

many which appear pure, especially among the females, being

of impure extraction.

Comparing the results of an examination of seventy skins, con-

tained in the collections of the Academy of Natural Sciences of

Philadelphia from debatable territory m the west and north-

west, with the deductions given in Mr. Allen's admirable paper,

the following general remarks seem in order :
—

1. The prevailing tendency among hybrid flickers is in the di-

rection of a symmetrical assumption of the characters of both

species, examples of asymmetric coloration being rarely present

and chiefly confined to the females.

2. A much larger percentage of male than female birds show

mixed parentage. This indicates either that hybridism in th s

case results in an overproduction of males or a disparity in tie
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relative numbers of the sexes among these hybrids, or it is due to

the fact that females assume abnormal secondary sexual charac-

ters less readily than males. Until it be proven that hybridism

does cause a disparity in the numbers of the sexes we may safely

accept the latter explanation.

3. The preponderance of hybrids showing typical coloration of

cafer combined with the red nuchal crescent of auratiis con-

trasted with the scarcity of those showing the yellow and black

characters of auratus shows a predisposition to acquire red in

that part quite in accordance with the general law of coloration

in the Picidte, and may be considered a reversion to the charac-

ters of some common tropical ancestor from which the two spe-

cies have originally been derived.

4. This tendency to assume red in preference to yellow or

black colors fully accords with the southern dispersion of hybrids

into cafer territory as contrasted with their non-dispersion into

auratus territory.

5. The absence of records of pure auratus and cafer birds

pairing together, and the abundance and evident fertility of the

hybrids in some regions indicates the majority of hybrids are

mongrels, i. e., the offspring of hybrid parent or parents as dis-

tinguished from those generated by distinct species.

6. It has been determined ' that mongrels show a stronger ten-

dency to revert to the characters of either parent than do hydrids.

In caferauratus this would result in the final elimination of the

hydrid element among these species. But we have seen that the

tendency is toward an increase of this element.

A probable explanation of this may be found in the non appear-

ance of mixed characters in female hybrids by which pure-bred

males are readily induced to pair with them and renew the ten-

dency to variability.

Among the most significant queries which spontaneously arise

in the mind regarding the case in hand, we may consider the

following with possible profit: first, how did it happen ? second,

when did it happen? third, what will be the result? and fourth,

what part has hybridization in the evolution or extinction of

species ?

Bearing upon the first question the elTect of migration is of

special import. In general, flickers are very hardy birds, able to

resist the severest weather in sheltered localities as far north as
the forty-Hfth parallel. Over the country south of this the mi-
gration is less a southerly movement than a descent from the
mountains into the valleys and a retreat to the densely wooded
regions of the sea-coast. That the same conditions prevail on the

Pacific coast I am assured by Mr. Fannin.
In the vast central territories of the continent north of the

Rocky Mountains the southerly migration is more decided and
far-reaching. A look at the map will show that the Rockies,
after extending nearly due north through the United States from
the headwaters of the Rio Grande to the northern boundary, sud-
denly contract from their easterly amplification in Montana and
incline far to the north west through British Columbia. South
of the boundary along the eastern and western slopes of this vast
landmark the migrating hosts of interior flickers of each species
would respectively pass without much admixture. But in the
headwaters of the Missouri region this movement becomes more
complicated owing to the westerly configuration of the mountain
system and the corresponding westward extension of the habitat
of auratus north of it toward southern Alaska. Here the migra-
tory movements of auratus first assume the character of an
actual invasion of the habitat of eafer, and as we go further west
the southerly migration of auratus from Alaska is directed by
physiographic and climatic conditions to the shores of the Pacific,

along which, from Sitka to California, resides the darker race of

cafer known as Colaptes cafer saturatior.

It is here that condition^ exist more favorable to hybridism
between cafer and auratus than anywhere else along the frontier

of their common distribution, and it appears extremely probable
that the north-west coast of British Columbia was the first wit-
ness to their notorious alliance.

Viewed thus, the history of the distribution and evolution of
these species over North America becomes of special interest.

Origin of Species, p. 261.

Starting with a common ancestry in the tropics and diverging

northward over the great eastern and western mountain systems
of the continent, they became differentiated in accord with the

dissimilarity of their environments.

Readily adaptable to extremes of climate, both forms rapidly

extended their northerly range into the border lands of the glacial

epooh, auratus following its receding pathway along the Appala-
chian system into the Canadian lowlands and across British

America in the westerly direction of the Boreal life zone, while

cafer, spreading over the table lands of Mexico and across the

Mexican boundary, reached the west base of the Rocky Mountains,
between which and the Pacific it continued to extend until the

changed climatic conditions of the North Pacific coast -were en-

countered. From this point, having assumed the darker coloring

of Cleoptes cafer saturatior it rapidly extended, under more fa-

vored circumstances, until it met the southward migration of

Alaskan auratus with the result already described.

Bearing upon the second question, that of chronology, we
have first pretty sure evidence of a recent extension of the habi-

tat of auratus into more southern territory, where it had not for-

merly been recorded. Coupled with this is discovered a growing
abundance of hybrids in the same region, indicating an aggressive

movement of auratus into new territory.

From the rate of this movement and the breadth of common
ground over which these hybrids breed it would appear to be of

comparatively recent inception, possibly within the last few hun-
dred years.

Owing to the scarcity of intermediate birds in what is consid-

ered the rightful habitat of auratus, the transmigration has ap-

parently come from the north and east, over neutral territory, until

the habitats of auratiis and cafer adjoined along a line consider-

ably east of the base of the Rocky Mountains, following their ex-

tension into British America and crossing them about latitude

33^ to the Pacific coast. At this phase of their history the two
species were probably unadulterated, the mountains continuing in

a modified degree to act as a natural barrier to their further ex-

tension. These conditions having now made possible the ac-

quaintance of the species, it is for us to examine whether there

were any characters shared by them in common which w ould

predispo.=ie the birdsito more intimate relations and account for

their apparently anomalous conduct. As a result we find that

in habits, language, size, proportions, physique, and pattern of

coloration the two species are indistinguishable, while in color

alone they are different. If we take any animal (man included),

and endeavor to bring about a union between different species of

the same genus we find that in proportion as the parties to such

union resemble each other in habits, language, etc., as above

given, they will the more readily accept the situation, other con-

siderations being of no great importance.

This much as regards not only the possibility but the proba-

bility of a voluntary union between species so circumstanced. I

think we must consider the interbreeding of any two species sub-

jected to similar conditions as not only possible but inevitable.

It is not in this respect that the hybrid flickers of North America

are unique, but in their persistent fertility and wholesale repro-

duction over a large area. While this instance has no parallel

on so grand a scale in the present history of species, so far as

known, it is likely that similar conditions have been and are ex-

erting an important influence in the evolution of life as we now
see it.

If this be true, we cannot too curiously consider the relation-

ships of our eastern and western flickers, as time goes on, to de-

termine if possible the laws which govern the progress of inter-

breeding of species in their natural state and whether they show
that hybridization has any part in the evolution of new forms or

the extinction of the old.

As observed, the present tendency in Colaptes resolves itself

into an invasion of the hardier northern race upon their counter-

parts of the south, with the ready absorption of the characters of

the former by the latter. This cross-breeding, in accord with

laws now recognized, should produce mixed birds superior in some
respects to their parents, combining the hardihood of auratus

with the handsomer coloration of cafer and aggressively extend-
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ing their influence in a manner quite independent of the customs

and traditions of either parent, just as they seem to be doing.

Whether they will come to represent a distinct yet intermediate

Rocky Mountain species, with cafer and auratus occupying a di-

minished habitat south-west and north east of their enlarged do-

mains, or whether, continuing southward, they will affect cafer

through its entire range until that species, as such, disappears,

replaced by a form combining the type characters of cafer with

the red nuchal crescent of auratus, is a mystery the present can-

not solve and the future will be loth to reveal.

CONCERNING OUR WASTE GROUND.

BT J. T. BOTHEOCK, WEST CHESTER, PA.

Few persons, except those who have been west of the Mississippi,

have any real conception of the vast areas there svhich might well

come under the head of " Waste Ground. ' To eastern eyes the

miles of desert seem, from any productive standpoint, absolutely

hopeless. A little examination, however, may reveal the fact that

such a judgment is both hasty and erroneous.

It is quite true that these regions are dry and, at present, deserts

whose vegetable productions are mainly cacti, sage-brush, and
various species of Chenopodiaceae. It is so true, though, that the

elements of plant life are in the soil, that whenever a spring or a

flowing stream appears, a more or less dense vegetable growth is

seen also. Hence the western aphorism that the value of a man's
farm depends not on its size, but on the quantity of water he can

put on it during the growing season.

This preliminary statement leads to a consideration of the sub-

ject from two points of view. 1. Are the present natural pro-

ductions of no value, immediate or prospective? 2. Are we
utilizing the rainfall of those desert areas to the greatest advan-

tage? It may be said that this second question starts a vast train

of secondary considerations, quite beyond the limits of this paper.

As to the first question, it is a fact that thus far mankind has

depended very largely on the more fertile ground for support.

This is especially true of our own country. It was, of course, in

the natural trend of events that a choice between promising and
unpromising areas must of necessity lead to the selection of the

promising first— the fertile before the barren, that which could

be irrigated before that which could not be. Increasing popula-

tion has left little choice, and the first problem is 01 what value,

if any, are these unattractive foruis of desert plant-life? We may
eliminate at once, without consideration, the sage-brush and the

cacti, because they are of no great promise. The case is otherwise

with the Chenopodiaceaj. This order of plants promises much.
Its general character, to betrin with, indicates latent possibilities.

For example, it furnishes the beet, mangel wurzel, garden orach,

and several species, also, of the mealy seeds are largely used by
our American Indians as food. In South America, qiiinoa is an
established article of food, and comes likewise from this order.

Add to the above the fact that Eurotia lanata, another representa

tive of the order, is a well known and highly valued forage plant

in some of the drier and more alkaline regions of our West, and
the case would seem pretty clear that we have to do with an
oi'der which is well worthy of extended observation and experi-

ment.

Here then are three points for consideration : (a) What plants

of the order can be used as food, and what portions of them ? (b)

What does each pr-omise in the way of improvement under long-

continued, judicious cultivation? (c) Is there any way by which
such seeds (of this order) as contain active properties can be treated

so as to render them fit for food ?

The fact at once suggests itself that here is a field of research,

which (however promising) is mainly beyond reach of the indi-

vidual observer. Time is a prime factor in the most important

of the three questions. To test the capacity of any species fully

for improvement would require not less than a quarter of a cen-

tury, and, more than likely, a much longer period. It is fairly

one of the problems which should be referred to a long-lived gov-

ernment, either for direct consideration by its own corps of ex-

perimenters, or, perhaps better still, by the agricultural colleges

of each State in which such plants grow abundantly.

Among the Labiatae (or mint family) the Chia (seeds of Salvia

Columbaria) appears. Its use among the aborigines dates back
beyond our knowledge. We do know, however, that it was
among the so-called " Aztec" races of Mexico an article of food,

that it was accepted as tribute by the conquerors from the con-

quered, and that it still holds a place on the diet- list of the Cali-

fornia Indians. Such, then, are some of the indications as to

possible sources of food- supply which even the barren-ground por-

tions of our country may be made to yield to an increased and
himgry future population. Is it not, also, possible that desert

plants, having useful properties, might be introduced, from other

countries, into our own drier regions, with advantage to us?

The second part of the barren-ground problem — to obtain the

largest utility from our rainfall— is already complicated by its

association with existing State lines. Take, for example, the

condition of affairs in Kansas, Nebraska, and Utah. Much of

the water received by those States and the territory comes from

the mountain slopes of Colorado, and how much of this water they

shall receive depends also upon Colorado. Yet Colorado was the

last of all to be settled. The continued prosperity of three earlier-

settled States is contingent upon the wants, the caprice, or the

cupidity of one later settled State. Clearly, there is something

wrong in a political economy which makes such a condition pos-

sible. There is no probability that lapse of years will simplify

the problem, and at once the question suggests itself as to whether

drainage-lines should not promptly be regarded and acted upon as

important factors in determining State boundaries. Here one

comes in contact with political organization. All the States con-

cerned (by their commissioners at least) must be in accord before

any change of boundary can be made. And one can readily see

the almost interminable line of contests, between statesmanship

on the one hand and politics on the other, which such change will

open up.

There is, hon ever, another aspect from which this question can

be viewed. Thus water-storage may, to a certain extent, re-

move the pressure of an inadequate water-supply. There seem to

be certain districts, for example, that of the White Mountains of

Arizona, where the rainfall is within a very few inches of enough

to ensure crops. That this deficiency could be supplied during

the growing season from storage basins seems more than probable.

The exact method of constructing such basins so as to ensure the

safety of the residents on the lower grounds is more doubtful than

the benefits possible if the water were once hoarded.

NOTES AND NEWS.

Professor Geo. R. Vine of Sheffield, England, has recently

distributed a report of a committee of the British Association for

the Advancement of Science, appointed to investigate Cretaceous

Polyzoa. In this conclusion to a series of investigations extend-

ing over a number of years, we have discussions of the species

occurring in various sections, together with a catalogue of the

Polyzoa found in the Chatham t:halk. In this, references are

given to tlie original place of description of the genera and species,

the classification of D'Orbigny being followed to a large extent.

There is finally a catalogue of the species of British Cretaceous

Polyzoa, numbering 383 species, with references to place of de-

scription and the geological or zonal distribution. Students of

Polyzoa must be grateful to Professor Vine for the great amount

of work he has done at various times upon this difficult group.

In a second paper, reprinted from the Proceedings of the York-

shire Geological and Polytechnic Society, Professor Vine describes

and illustrates some new species, and remarks upon many others

from Cretaceous horizons.

— '• Mother and Child " is a compendium of modern scientific

knowledge of the relationship between the parent and her family,

which J. B. Lippincott Company will publish at an early day. It

is prepared by Drs. E. P. Davis and John M. Keating, and con-

tains information which is of importance to women's well being,

as well as in regard to the varied diseases of children. It is speci-

ally adapted to domestic use, but will also be valuable for trained

nurses and the medical profession.
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THE GREEN MOUNTAINS' ANTICLINAL.

BY O. H. HITCHCOCK, HANOVER, N.H.

The key which is to unlock the intricacies of New England

geology is to be found in the discovery of the proper structure of

the Green and Hoosac Mountains. Hence in the occupation of

this field for careful investigation the United States Geological

Survev has acted wisely; and one cannot restrain impatience with

the officials of the printing office, who have haJ the completed

manuscripts descriptive of these results in their hands for more
than two years, and liave not published them.

The pioneers of American geology refen-ed this Green Mountain
range to the " Primary" series, chiefly because, in their view, all

foliated crystalline rocks belonged there. Of course any sections

illustrative of their notions from the theoretical standpoint would
exhibit the anticlinal structure. But their actual illustrations,

compiled from observation, do not support their theory; as shown
by C. T. Jackson's section across the White and Green Mountains,

and E. Hitchcock's sections across the Hoo-ac Mountain. Hence
it was that the geological literature of thirty and forty years' stand-

ing is pervaded with extreme applications of metamorphism. C. B.

Adams in the second report upon the geology of Vermont, in

1846 (p. 166) raised the query whether the occurrence of the

quartz rock, limestone, and talcose schists upon the east side of

the Green Mountains, in Plymouth and elsewhere, did not include

the repetition of the Taconic rocks over an azoic foundation. He
offered this suggestion as something worthy of investigation.

His successors in the study of Vermont geology attempted to dis

cover the structure of the mountains, as well as of all parts of

the State, by measuring thirteen sections across the territory from
east to west. A summary of the results was given by E. Hitch-

cock in the final report, page 353; from which it would appear

that the structure of the Green Mountains was anticlinal. His

contemuorary, Logan, insisted that this structure was synclinal.

The later studies of the writer, in several publications, confirm

the first view, which is also held by SeUvyn, the successor of

Logan as director of the Canadian Geological Survey.

Having had occasion recently to examine the rocks of Hoosac
Mountain and the neighborhood, the writer desires to offer the

following observations. The excavation of the Hoosac tunnel

has afforded us the opportunity of observing the structure of the

interior of this mountain compared with what may be seen at the

surface; and it was stated in Macfarlane's Railway Guide, 1879,

that Hoosac " Mountain is believed to be an inverted and very

much crushed anticlinal." Professor R. Pumpelly, in his paper

upon secular rock disintegi'ation in the Bulletin of the Geological

Society of America, vol. II.
,
presents a map covering a part of this

mountain, which shows the distribution, first, of a central core

of granitoid gneiss; second, a coarsely foliated, often white,

gneiss, supposed to be the dynamic product of a Cambrian con-

glomerate; third, the Hoosac schists, which wrap around and over

the gneisses; and, fourth, the quartzite, which is the basal mem-
ber of the Cambrian known familiarly as the "granular quartz"
of Emmons. The anticlinal fold is therefore easily recognized.

The granitoid gneiss in the centre crops out upon the mountain
a mile or so south of the tunnel, and the arch dips ten degrees
northerly, and the rock is exposed where cut by the excavation.
It is made up of blue quartz, large microcline crystals, somewhat
elongated and assuming the augen habit, together with the green-

ish mica, chlorite, and epidote of the foliation. It is said to be
the equivalent of the gneiss of Clarksburg Mountain. The Ver-

mont geology described this rock as the Stamford granite (gneiss),

and speaks of it at several places farther north also. Our New
Hampshire studies enable us to correlate this central granitoid

augen gneiss with the " porphyritic granite, or gneiss," said tO'

lie at the foundation of the stratigraphical column. In New
Hampshire the mica is commonly biotite, while the greenish

micas at the tunnel are more suggestive of the later protogene,

called " Bethlehem gneiss." As the chloritic mineral is the result

of alteration, its presence is not definitive. But the augen gneiss

seems to constitute the foundation upon which the later gneisses

were disposed in both localities.

There must be a decided unconformity between the augen and
the overlying white conglomerate gneiss. This is shown not so

much by a decided divergence in the angle of dip as by the gen-

eral principle that a conglomerate is necessarily unconformable

to the original rock from which the fragments have been derived.

Some would say the augen gneiss was of igneous origin; and, if

so, the discordance would be equally marked.

This Hoosac gneiss, or its equivalent, must be manifested in

the Shelburne Falls anticlinal area, the Halifax-Reading ranges,,

and others farther east and north. Each range has the anticlinal

attitude, while the intervening basins are of newer rocks. Next to

the Green Mountains structure, the succession of gneissic waves
capped by hornblende schist have aided us in working out the

stratigraphy of the New England crystallines.

The proper place for the Hoosac schists may be an open ques-

tion. E. Hitchcock, in his map of 1844, made the Gray lock,.

Hoosac (west side), and the Charlemont schistose areas equiva-

lents; and perhaps this is the most natural view. We must, how-
ever, remember that these hydro-micaceous and chloritic schists^

are not confined to a single horizon. There are, first, those of

the Green Mountain gneiss, described as pre-Cambrian ; second,,

those of the granular quartz, or Lower Cambrian; third, those of

the Berkshire and Graylook terranes, as pointed out by Dale, and
con-esponding to the magnesian slate of Emmons. Hence there

may be reason for the reference of the Hoosac schists to any of

four different horizons that best explain the dips.

The Stockhridge limestone is evidently repeated on the east side-

of the anticlinal at Plymouth, Vt. Whether it once extended

along the whole range and has been eroded, or is represented by
an equivalent terrane, or is wanting, remains to be discovered.

BOTANY AT THE EXPERIMENT STATIONS.

BY GEOKGE F. ATKINSON, BOTANICAL DEPARTMENT, CORNELL UNI-

VERSITY.

A REMARKABLE stimulus to botanical investigation has been

given in the last few years through the opportunities offered by

the organization of botanical departments at the various State

experiment stations. The acquisition by the States of the con-

gressional fund has afforded means, hitherto possessed only by a

few favored institutions, for the purchase of the expensive appa-

ratus and libraries of technical works needed in modern biological

research. It also provides for the employment of men who de-

vote part or the whole of their time to original study and the

practical application of the results. The fund was designed not

only for the purpose of treating economic botany in a practical

way, but also for the purpose of pure science study, which in

many cases must precede any practical treatment.

Studies of forage plants, of the improvement of sorts by the

selection of seed, cross-fertilization, the distribution and harmful-

ness of weeds, the relations of micro organisms to the fertility of

soils, besides many subjects appertaining more or less to horti-
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cultural science, are some of the subjects which engage the earnest

efforts of the station botanist.

Perhaps one of the most unique features of the botanist's work

at the experiment stations is the study and treatment of plnnt

diseases caused by fungi and bacteria. Nearly all the stations

where a botanist is employed give considerable attention to ex-

perimentation in various ways for preventing or remedying plant

maladies This is certainly called for, at least the experiment

stations should in some way carry on such experimentation, for

the prevention of plant diseases is the desired good for which any

appropriation for this study is given. There is als" a popular de-

mand for results which mean dollars and cents saved for the farm

and garden. In some cases, perhaps, tiiis necessitates a sacrifice

of the careful study into the cause of the disease. It is gratify-

ing, however, to note that at a number of the stations the im-

portance of original investigation into the cause of plant diseases

is recognized. Already important results have been reached.

Important in clearing the way for successful treatment, but also

important contributions are being annually made to the biology

of little- known and obscure fi^rms of plant life. In such a large

number of recently organized stations, much chaff will be pub-

lished, but time will winnow that from the kernel.

In looking over the work of the station botanists, it is interest-

ing to observe the number who are engaged in making use of

artificial cultures in studying the lite histories of parasitic fungi.

The different habits and appearances of the leal enemy are brought

to light, its plans of attack are studied
;
proof of its harmfulness

can be established by inoculation, and knowH causes thus supplant

supposed ones. No other feature of botanical work at the experi-

ment stations, in my judgment, is doing so much to lay the

permanent foundations for a rational economy in the treatment

of plant diseases. The best work uf this kind can only be suc-

cessfully carried out with the aid of expensive modern apparatus

appertaining to bacteriological laboratories. This provides the

trained workman with the tools for proceeding rationally and

accurately to the desired end. The stations which at present are

provided, more or less completely, with such cultural apparatus

are the folloning:

Alabama, Connecticut (New Haven), Delaware, Illinois, Indiana,

Iowa, Kansas. Kentucky, Massachusetts (Amherst) New Jersey,

Cornell University Station. N.Y., New York Station (Geneva),

North Corolina, North Dakota.

Several workers in other stations feel the need of cultural appa-

ratus in their work. It is to be hoped that another year will find

this want provided for.

During the past year the force of botanical workers has been

increased by the organization of departments at the following

stations: Arizona, Florida, New Mexico, South Dakota, and Texas,

the officer at the latter place being horticulturist in charge of

botany.

Several changes have been made in the working force. At the

Alabama station Atkinson retired Oct. 1, 189i. At the Kan-
sas station Hitchcock was appointed to succeed Kellerman. In

Massachusetts, Humphrey retires January 1, 1893, In Michigan

the station work has been reorganized and C. F. Wheeler appointed

botanist. Craig has been made botanist in Oiegou. In New
York, at the Cornell University Experiment Station, Dudley re-

tires to accept a position in Leland Stanford, Jr., University, and

Atkinson of Alabama has been appointed cryptogamic botanist.

In looking over the report of the chairman of the Section of

Botany of the American Association of Agricultural Colleges and

Experiment Stations, which met at New Orleans Nov. 16, we note

the work of the botanists at the different stations as follows: —
Alabama. Mell (botanist and meteorologist in charge of phaner-

ogamic botany) is engaged upon a study of the economic grasses

and weeds of the State, and in crossing varieties of cotton.

Atkinson (biologist in charge of plant pathology) has con-

tinued his studies of cotton diseases, has discovered a new
"damping-off" fungus, obtained pure cultures of Pammel's

Ozonium of root-rot of cotton in Texas, is studying the biology of

the organisms which cause leguminous tubercles, and the tera-

tological growths caused by Taphrina, Ecestelea, and root fungi.'

' For continuation see Cornell University Experiment Station, N.T.

Arizona. Tuomey (botanist) is making observations on the

adaptability of the native grasses, trees, and shrubs for cultivation.

California. Green (botanist) is at work upon the vast native

flora of the State.

Connecticut ( New Haven). Sturgis (mycologist) is studying the

diseases of tobacco, and making experiments in curing tobacco

and spraying fruits and garden crops. He is beginning a critical

study of the Cribrariacece.

Delaware. Chester (mycologist) is engaged upon studies of

Moniha fructigena. diseases of watermelons, muskmelons, cucum-

bers, and the winter killing of blackberries. He has reached

promising results in the treatment of peach-rot.

Florida. Rolfs (botanist and entomologist) has recently entered

upon his duties, studying plant diseases.

Illinois. Burrill (botanist and horticulturist) is studying bac-

terial diseases of plants; raspberry rust, Manilia of plum, and

ec<momic smuts.

Indiana. Arthur (botanist) is investigating the normal growth

of the potato, the relation of the number of eyes on a tuber or

part of a tuber to the number of stalks produced and to the yield.

s also studying the enzyme in seeds of wheat and oats, the rela-

tion of green seed to early maturity, wheat-smuts, and has devised

a method of preventing rust and bacterial disease of carnations.

Iowa. Pammel (botanist) is studying life history of Peziza

sclerotiorum, hhizoctom'a betce. and Cercospora beticola. Has ex-

perimented on effect of fungicides upon roots and germination of

seeds, crossing of cucurbits, treatment of plant diseases, and is at

work on the chromogenic bacteria of the Ames flora and anatomy

of cucurbits.

Kansas. Hitchcock (botanist) is experimenting with fungi-

cides on seeds, and studying the biology of weeds and economic

UredineoE.

Kentucky. Garman (entomologist and botanist) is engaged

upon comparative study of forage plants.

Maine. Harvey (botanist and entomologist) is making collec-

tions of economic plants.

Massachusetts. Humphrey (vegetable physiologist) has been

studying black-knot of plum, a violet disease, a new disease of cu-

cumbers, and is publishing a monograph of N. A. Saprolegniucece.

Mississippi. Tracy (director and botanist) is making a botanical

survey of the State, and working on the GraminecB, southern

tomato bMght, and a new disease of the grape.

Nebraska. Bessey (botanist) is making an exhaustive study of

the native trees and shrubs, and native and cultivated grasses. Is

at work on diseases of the sugar-beet.

New Jersey. Halsted (botanist and horticulturist) is working^

on diseases of cranbury, rose, violet, hazel, and fungi of weeds,

and experimenting for treatment of celery and sweet potato dis-

eases.

Cornell University Station, N.Y. Atkinson (cryptogamic bota-

nist) is engaged upon a study of winter blight of tomatoes, a new

tomato disease, a Botrytis disease of beans, carnation diseases, a

new anthrarnose of Ligustrum, and " damping off" fungi.''

New York (Geneva). Beach (horticulturist) is studying the

effect of copper compounds in soil on vegetation, has obtained

good results from Bordeaux mixture and selection of seed for

anthracnose of beans, and from Bordeaux mixture for Se2}toria

on chrysanthemums. Has treated also apple and potato scab,

raspberry anthracnose, gooseberry mildew, strawberry-leaf blight,

and celery diseases.

New Mexico. Wooton (botanist) is collecting plants for an

herbarium.

North Carolina. McCarthy (botanist) is engaged in seed-test-

ing, treatment of grape and tomato diseases, and studying bacteria

of nitrification.

North Dakota. BoUey (botanist) has found corrosive subhmate

effective in preventing potato scab; is studying the fungus of

deep scab of potatnes, making attempts at artificial cultures of the

UredineoE, and working on the distribution of root tubercles of

the Legiiviinosece.

Ohio. Miss Detmers (botanist) is collecting the Vredinece of the

State.

' See also Alabama.
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Oregon. Craig (botanist) is working an weed.", forage plants,

and plant diseases.

Pennsylvania. Buckhout (botanist) is engaged in forestry and

hybridization, and working on the practical side of potato-rot and

downy mildew of the grape.

Rhode Island. Kinney (horticulturist and acting botanist) has

reached imporiant results in tlie treatment of seed-potatoes with

Bordeaux mixture to prevent potato-scab; is also treating seeds.

South Dakota. Williams (botanist) is making observations on

forage plants suited to varying conditions in different parts of

the Slate, and studying plum-pockets and a geranium disease.

Tennessee. Scribner (director and botanist) has published a list

of the grasses of the State in the form of a p pular edition, to be

followed by a more technical one.

Texas. Price (horticulturist; is treating cotton and grape dis-

eases.

Utah. The entomologist is acting-botanist.

Virginia. Smythe has charge of phanerogamic botany. Alwood
(horticulturist) is studying apple-leaf diseases and experimenting

on weak solutions of copper salts for plant diseases.

Vermont. Jones (botanist) has made a test of the comparative

value of a number of the standard fungicides on potato-rot (Phy-

tophthora infestans).

Wisconsin. Goff (horticulturist) is working on apple-scab and
experimenting on the germination of seeds.

Mention should also be made of the work of the Division of

Vegetable Pathology, Department of Agricf.lture, Washington,

with its corps of half a dozen workers carrying on important and
fruitful investigations, the larger subjects of investigation at

present being a mysterious vine disease in California, orange dis-

eases in Florida, and fruit diseases in New York.

A large number of the experiment station botanists do more or

less teaching, since most of tlie stations are connected with, or

located near, the State agricultural colleges. This large field of

work for specialists offers one of the best openings for young
men desirous of becoming either investigators or teachers. New
fields are opening each year and changes are being made, so that

for some time there will be a demand for young men not only

•well trained in general botanical science, but those who also have
improved the opportunities presented for familiarizing themselves
with methods of artificial cultures of micro organisms and fungi.

The call for original investigation at the experiment stations im-
plies with it belter equipment than would possibly be supplied

under other circumstances at many of the State colleges. This

affords, then, the ambitious teacher good facilities for being at

the same time an im-estigator, while it also offers the investigator

good opportunities for experience in teaching.

This dual responsibility becomes burdensome if too much of

either is required without ample assistance; but, in many cases,

teaching duties are lessened in order to give time for the investi-

gation. When the burden is not too great, an ambitious young
man with strength and enthusiasm is likely soon to be promoted
to greater positions of trust carrying a less number of the more
irksome dulies.

THE RETICULATED STRUCTURE OF HUM VN RED BLOOD-
CORPUSCLES.

BY DR. ALFRED 0. STOKES, TRENTON, N. J.

Whatever the histologist may believe in regard to the reticu-

lated structure of the human red blood-corpuscles, whether he
accepts it as normal structure or not, he canno*^ fail to be im-
pressed by the beauty of the minute plexus of fibrils, or to be
gratified by the ease with which the net-work structure will ex-

plain certain physiological problems. But since Dr. Louis Els-

berg, in 1879, first announced his discovery of this structure in

the human red corpuscles, the subject seems not to have at
tracted, among histologists, the attention it deserves. It has
been ridiculed by some, just why I have never understood, as the

announcement was certainly of sutBcient interest to merit fur-

ther investigation in all seriousness, and while some prominent
Jiistologists were disposed to accept Elsberg's observations as

demonstrable, his conclusions were pretty generally waved
aside with scant courtesy. Klein, of England, seems to be one
of the believers in the existence of the reticulation within the red

blood-corpuscles as normal structure, while Ranvier, the learned

French histologist and professor in the College of France, dis-

misses the subject in a single sentence in his treatise on human
histology, saying that tlie reticulum is an illusion produced by
wrinkles on the surface uf the corpuscle, and letting it go at that.

Ranvier's dictum should properly dispose less well informed stu-

dents to be cautious in their statements, and especially in their

belief in what their own eye sight seems to show them. Yet
after the corpuscles have been exposed to the action of a five per

cent solution of potassium bichromate, the reticulated appearance

is so distinct, it is so constantly present, and the most authorita

tive investigators are so sure that the bichromate of potassium in

solution can have no deleterious effect on the most delicate proto-

plasmic .structure, that in the mind of every mioroscopist that

sees the reticulations in the red corpuscles from his own blood,

there must be an unconquerable doubt as to the correctness of

Ranvier's opinion and assertion. The net-work, or the corrugated

surface, is so exceedingly minute, even when studied with the

best high power objectives, that mere superficial examination

can scarcely hope to decide whether the appearances are due to

wrinkles on the surface, or to a reticulation below it, although

the aspect is certainly much less like a wrinkling than like a

reticulum. The net like collection of fibrils is too regularly and
too evenly developed to impress the observer with the belief that

it is a collection of wrinkles only or even chiefly.

The action of water on the red corpuscles in such that they

soon become inflated and finally invisible. They are not dis-

solved but are rendered invisible, as a drop of any aniline stain

run under the thin glass covering these invisible bodies will

demonstrate, by again bringing them into view. The five per

cent solution of potassium bichromate also distends the corpus-

cles, not to the same extent, it is true, as does water alone, yet

the distention is conspicuous. It is natural, therefore, to suppose

that, although the reiiculations and the bodies bearing them are

not even microscopically large, yet if the appearances are due to

a net-work of surface wrinkles produced by the potassium salt,

the absorption of the water carrying the salt, and the consequent

distention of the corpuscle, should have a tendency to lessen the

nuaiber of the wrinkles and likewise to lessen their prominence,

but this is not the result.

To investigate the subject for my own personal gratification, I

submitted red blood-corpuscles to the action of a five per cent

solution of potassium bichromate for an hour, then transferred

them to a cell of some depth in which was an exceedingly weak
solution of the same salt, hoping that the action of the water

would still further distend the corpuscles and, at least to a cer-

tain extent, obliterate the surface markings, if they were such.

In numerous corpuscles the result was that hoped for, so far as

distention was concerned, the bodies in many cases becoming

almost globular. A touch of a fine needle-point on the cover-

glass rolled over and over beneath the objective, yet, distended

as they were, the reticulation was in no way undefined nor un-

certain. It surely was not less conspicuous; it actually seemed

more prominent, an effect readily explainable by the elongation

in all directions of the internal fibrils, if they existed, and the

consequent enlarging of the inter-fibrillar spaces.

By pressure on the cover glass it is not difficult to crush such

distended corpuscles, and, although the result is always an inde-

scribable deformity, the reticulation is still to be seen plainly in

some specimens, and to show some traces of its existence in

all.

Under such circumstances, too, it is not impossible to cut a

corpuscle in two by drawing a fine needle across the thin cover-

glass. In my experiment the needle cut only a single one of the

sub-spherical globules, it is true, but that separation was acci-

dentally accomplished so completely, and the two parts were

studied so long and carefully, that there remains no doubt in my
mind as to the correctness of the observation or of the interpreta-

tion. A single globule had been cut, not entirely into two parts,

but so nearly in two that the currents in the medium had lifted
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one portion and thrown it aside, at the same time twisting the

little ligature still connecting the parts, the effect being such that

the two might be compaivd to two watch-glasses adherent at one

side by the edges, but with the concavity of one directed away
from the convexity of the other, the two concavities therefore

looking in opposite directions. If there ever was a chance to look

into the interior of a distended and sectioned red blood-corpuscle

this was it, although the whole was the result of a fortunate

accident and of nothing else. It was good luck with no good

management, for I could never repeat the experiment with even

a similar success. But with an achromatic condenser, N. A. 1.0,

and with Reichert's semiapochromatic, oil-immersion one-twelfth

inch objective, N. A. 1.40, each of those two parts -of the same
red corpuscle was seen to be filled with a distinct and conspicuous

reticulum, as a saucer or a watch-glass might be filled with a

flat-topped sponge.

The result of this effort at rough-and-ready cutting of the red

corpuscles was so pleasing, that the thought of a deliberate sec-

tioning with a microtome was fascinating, and the hope of a

still more perfect exhibition of the reticulum within the sections

was too great to be long postponed. It is, of course, impossible

for the most expert microtomist to select a red corpuscle, put it

into position on its narrow edge after having submitted it to the

action of the bichromate of potassium solution, to embed it, and
then to slice it up in the microtome. A section parallel with the

"broad surfaces of the corpuscle would not answer the purpose,

and indeed, if such a section could be made, the microscope and
the microscopist himself might remain blind to the result. It

would hardly be possible to know that such a section had been
produced, since the microscopical appearances of the entire, uncut
corpuscle must be similar to any section possibly made in the di-

rection mentioned. The cutting must therefore be done in a
direction transverse to the broad surface of the corpuscle, that is,

at right angles to that aspect. Even to cut once across an object

•only ^^^ inch in diameter would be impossible with but a single

specimen to work on. The method that occurred to me is one
that would naturally occur to any one, and when I suggested it

to my correspondents, Mr. Ludwig Reiderer of New York City

and Dr. Edward Gray of Santa Cruz, California, they kindly

promised to make the experiment and to send me the resultant

slides, as they did. The method was simply to submit a large

a,mouDt of blood to the action of a five per cent solution of potas-

sium bichromate, and to embed a large quantity of the corpuscles

without any other preparation, the belief being that some of the

numerous corpuscles would place themselves in a position to be
sectioned transversely. The tendency of these special objects

is to arrange themselves so that the broad surfaces shall be hori-

zontal. If, then, the embedding medium containing them should
be turned over, so that the knife should pass through it at right

angles to its plane upper surface, the chances were that some of

the corpuscles would be sectioned as desired, and at least once
across. More than one section of a single corpuscle was not
even dreamed of. The results justified the expectation. While
not many corpuscles were sectioned, I still found fourteen on one
slide, some being admirably cut. These were enough to give an
opportunity to look into the interior, and to show that my rough-
and-ready method of cutting with a needle-point on the cover-

glass, although only an accident, gave as correct a picture of the

structure as the more elaborate methods of my correspondents,
which, of a truth, were almost equally only an accidental suc-

cess.

A section of a red corpuscle set up on its narrow uncut edge
and looked at from above, that is, with the cut surface upward,
is not always panduriform in outline after treatment with the

bichromate solution. Whilst some are perfectly pandurate, the

majority are variously changed in form by the potassium salt,

the outlines being semi-circular, plano-convex, concavo-convex,

or " crossed," that is, double convex with the convexities of dif-

ferent curvatures. The specimens panduriform in outline were
few in number in these experiments, but they did exist, and were
studied with rather more satisfaction than were the other forms,

which, although not having the normal outlines, were not altered

in structure, if the histologists are correct when they assure us

that the bichromate of potassium has no deleterious action on
protoplasm.

These as well as all the sections were carefully and repeatedly

examined with light passed through blue glass, and with the

achromatic condenser and the oil-immersion objective already

mentioned. The result justified the conclusion reached by means
of the happy accident that I have referred to so repeatedly. The
apparent reticulation is a true reticulation and in no way a sur-

face wrinkling. The net-work is made up of minute fibrils that

produce an internal reticulum that, at least after the action of

the bichromate salt, fill the entire internal part of the human
red corpuscle. Upon the thickened, firmer surface that simulates

an external membranous cell-wall, even after taking into con-

sideration unavoidable diffraction effects, there is no evidence of a
wrinkling. On the surface of certain of the corpuscles that were
accidentally setupright, that is, vertically on their narrow edge, but

escaped the knife, there were absolutely no signs of any roughness

or of any wrinkling. The surface outlines were as smooth and as

even as they could possibly be. I am convinced thattherei;iculation,

under the effect of the bichromate of potassium solution, exists,

not on the surface but within the body of the human red blood-

corpuscle; and if the potassium salt has no deleterious effect on
protoplasm, then the reticulation is a normal structure, and the

net-work of protoplasmic fibrils is a natural and constant con-

stituent of the red blood-corpuscles. Yet the doubt is great and
prominent. How that doubt is to be dispelled I must leave to

microscopists that are more expert histologists than am I.

In all the corpuscles lying horizontally on the slide a nucleus-

like body was conspicuous, the net- work of fibrils being always

connected with it, the nucleus-like body being itself circular in

optical section and inconstant in position. In but two corpus-

cles that had been certainly cut transversely was a nucleus like

body observable. In others, if it existed the section did not hap-

pen to pass through it. In one of the two instances referred to,

there were two minutely elliptical bodies present, one near each

extremity of the section, whilst in the other only a single object

of the kind was visible near one end. If a nucleus exists in the

red blood-corpuscles, judging from these two examples, it is

disciform, as would naturally be supposed. That the appearance

should be so prominently visible in most of the corpuscles thus

treated, is at least suggestive.

There is in connection with this internal structure a questioi

that should be answered, or at least investigated by those that

have access to the murderers in New York State, of whom there

are usually several on hand. What is the effect, if any, of the

fatal electrical current on the reticulation? That the corpuscles

are altered in size and in shape is well known, especially to those

that have seen the preparations of the blood from William

Kemmler, the first murderer executed in the electrical chair.

But nothing was at that time done to learn if there had been any
change in the reticulations within the corpuscles, and. so far as I

know, nothing of the kind was even thought of. To remove a

sufficient quantity of blood that had certainly been under the in-

fluence of the electrical current, and to subject it to the action of

the bichromate solution, would not be difficult for any competent

microscopist that might have access to the criminal's body imme-
diately after the execution. That the reticulations exist within

the corpuscles I am convinced ; that the electrical current would
make a change of any kind in those reticulations is one of the

many things that I should like to know. The investigation, too,

might go some distance toward deciding as to the normal exist-

ence of the net-work. If the killing current alters the corpuscles

in form and in size, as it does, it is reasonable to suppose that

changes should take place in the internal structure, if there nor-

mally is any internal structure. There have been many widely

differing kinds of suggestions as to what practical use murderers

should be put; there seems to be a desire to make them of some
service after death or even before death, for scientific experiments.

Some competent microscopist within convenient distance of New'
York's State Prison at Auburn, may thus make good use of one
murderer by investigating this interesting question.

Histologists claim to have proved that a solution of potassium

bichromate does not alter the structure of protoplasm. If this be
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true, then the reticulation within the reii blood-corpuscli^s is a

normal structure ; if not true, then the whole body of histological

work which has been accepted as coiTect must be doubted and be

revised, because about the first thing Ih • bistologist does with his

specimen is to plunge it into a solution of ooiassium bichromate.

Indeed, he does more, for he not rarely uses Milller's fluid, which

is a mixed solution of potassium bichromate and of sodium sul-

phate. There seem to be two horns to the dilemma, and the mi-

crosoopist that seizes either is likely to he gored by the other.

LETTEES TO THE EDITOR.

#», Correspondents are requested to be as brief as possible. The ;

is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his

communication will he furnished free to any correspondent.

The editor will be glad to publish any qupries consonant with the charactfr

of the journal.

The Cretaceous at Gay Head, Martha's Vineyard.

In his article on "Gay Head,'' published in this journal of Sept.

23, and since supplemented in the Tran-actions of the Maryland

Academy of Sciences (pp 3o4-il3), my friend Professor Uhler

furnishes a valuable contribution to the geological literature on

that peculiarly interesting promontory, through applying to the

task of unravelling the complicated structure of the 'Vineyard

series the knowledge and experience gained in his painstaking

and excellent studies of the Lower Cretaceous terranes between

New York Bay and the James River. Professor Uhler is the first,

in print, to apply, in the interpretation of the di-^turbed strata in

the western portion of Martha's Vineyard, the general principles

which he was first to discover in the mode of disposition of the

same series in the Middle Atlantic States. To one somewhat
familiar with the Middle and Lower Cretaceous of New Jersey

and Maryland, the homologies forcibly indicated in the "Vineyard

series are full of fascinating interest.

While agreeing with Professor Uhler as to the general structure

of the original Cretaceous series in Martha's Vineyard, i.e., in the

existence of a lower portion, essentially clays, succeeded by de-

posits of sands, lignitic clays, often somewhat laminated, and
alternate clays and sands,— the observations of Professor Shaler

and those of us who have viewed the cliffs for several successive

seasons have taught the fallibility of indulging in a detailed cor-

relation of the entire section as exposed during a single summer.
Each season prtsents new phases and unsettled local stratigrapbic

complications, revealed by the winter's storms, as may be noted

by consulting Professor Shaler's very valuable memoir, published

in the Seventh Annual Report of the U. S. Geological Survey

(pp. 297-363, 12 plates), the same author's paper in tbe Bulletin

of the Geological Society of America (Vol. I., pp. 443-452, pi ix.)

(neither article is mentioned by Professor Uhler), or in my notes

made during 1889, 1890, and 189L It seems to me, therefore, that

Professor Uhler has been a little confident and hasty in naming
up the various terranes at Gay Head. In offering some friendly

comments on his conclusions, it is not my purpose to discuss sev-

eral important questions, such as whether the island has been
submerged "five times" or only three, or matters of nomenclature,

as, for example, whether the underlying clay series should be

called "Potomac" or Araboy, or the more arenaceous portion

designated as " Raritan," " Alblrupean,'' etc. These questions, as

well as those concerning unconformability and the order and re-

lations of the various members of the lower half of the Cretaceous

in this region, as well as in other Atlantic coast States will, I

trust, soon be considered in full by Professor Lester F. "Ward of

the U. S Geological Survey, who has made them the subject of

special study, and who is far more competent to discuss them than
the present writer. The folding, crushing, faulting, and disloca-

tions at Gay Head make a unique example in the Cretaceous and
Tertiary of the eastern United States. It is difiicult to account
for the surprising altitudes of the clays and lignites, as well as

extensive elevation and pre- Tertiary erosion, with no other agency
than pressure and the encroachment of the sea. In fact, the

strata are so disturbed, eroded, mingled with, and masked by, post-

Cretaceous deposits that it is, in my opinion, hazardous, in many
portions of the section, to attempt more than the application of

the general principle of distinction between the lower portion,

with more massive clays, and the upper part, embracing various-

ly arranged clays and sands

The greensand toward the north end of the section is much con-

torted, as described, but my own excavations in search of fossils

fail to corroborate my friend's hypothesis that the Tertiary

fossils " have settled into the broken surface," the interior of the
marl being, in his judgment, equivalent to the lower marl of New
Jersey, and carrying Cretaceous fossils only. If such is the ex-
planation of the occurrence of Tertiary fossils on the face of the
greenstind, it is remarkable that they have not, likewise, settled

into the broken surface of the clays and sands on either side. A
similar marl was seen well exposed in the season of 1889 at one or

two points towards the eastern end of the Weyquosque cliffs Id

Chilmark, where at one place the materials in the margin of the'

terrane appear to have been beautifully sorted in Pleistocene or

post Pleistocene time.

With Professor Uhler I agree that the greater portion of the

strata below the "ossiferous" conglomerate, which appears to be

Miocene, is probably Cretaceous in age. As to whether the more
massive clays are equivalent to tbe plastic clays of the Potomac
in the Maryland region, I shall not question in this place, merely-

mentioning the occurrence of Dicotyledonous remains among the

dark clays at high-tide level near that portion of the section

which I understand my friend to pronounce Potomac. It is pos-

sible, of course, that this terrane had slipped down from the upper
part of the cliff, and may be regarded by Professor Uhler as
" Riritan." The latter name suggests the remark, that, while re-

ferring the lower clays to the " Potomac," and explaining that the

superimposed series, called " Raritan," is equivalent to the upper

part of his " Alblrupean," Professor Uhler makes no mention of

the presence or absence of the rest of, or the lower portion of, the

Alblrupean, theoretically intervening between the Raritan and
Potomac as defined by him.

So far as I now know, my paper on •' Cretaceous Plants from
Martha's Vineyard,'" read at the December meeting of the Geo-

logical Society in 1839,' was the first in which the opinion was
expressed, or evidence adduced to show that a part, at least, of

the Vineyard series represents an eastward extension of the Am-
boy clays to tbe southward of New England. The opinion ex-

pressed by Dr. Newherry, when delivering his judgment on my
drawings, that " there can be no doubt that they represent the

flora of the Amboy clays," and his view that these clays passed

through the entire length of Long Island, have, I think, been

fully justified. During the following summer, 1890, evidence was
collected which proved the correctness of those views regarding-

the Gay Head region, while my unpublished notes, made the same
season, indicate the extengion of the Amboy clays in place as far

east as Northport and Fresh Ponds in Long Island, while material

probably derived from that series, when not in place, was observed

at numerous points, among which are Wyandance, Farmingdale,

possibly near Riverhead, and in Gardiner's Island. I anticipate

that a careful search among the Pleistocene material between the

Firehole and Montauk Point will reveal Amboy elements showing

a continuance eastward to the Cretaceo'js material observed by

myself in the north-east and south bluffs of Block Island. Oa
Martha's Vineyard the Amboy clays may be seen in place at sev-

eral points in the vicinity of Peaked Hill, while its material, per-

haps re-deposited, may be traced to Lambert's Cove, or farther.

Concretions with Amboy plants have been collected on the shore

of Lagoon Pond, above Vineyard Haven, while Professor Thomas
Battey of Providence has sent me similar specimens from East

Chop and Cottage City, on the east coast, showing the probable

extension, in past if not in present, of that important series of

clays and sands as far, at least, as the eastern border of the

island.

The greater identity of the Amboy (Middle or Lower-Middle-

Cretaceous) flora with that of the Lower Atane beds of Green-

land, instead of with the Dakota group of the United States, i&

remarkable ^ and strongly impels one to search for other evidence

1 Abstract, Bull. G. S. A., I., pp. 554, 555 ; Printed in tuU In A. J. S., xxxix.„

1890, pp. 93-101, pi. 11.

» See A. J. S., I.e., p. 99, and Newberry's remarks, BulL G. S. A., I., p. 555.
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of a middle or lower Cretaceous connection with Greenland, an

hypothesis fully in harmony with the views of a connecting off-

shore Tertiary terrane, advanced by certain Neocene palseon-

tologists.

There remain still many problems in the stratigraphy and chro-

nology of Gay Head. Next year will doubtless offer opportunities

for fresh conclusions, at least on subordinate points, to my friend

or any other geologist. There may even be good reasons for the

sincere eutertainment of almost fundamentally different opinions

on the part of an equally skilful observer.

Among other problems, not merely local, is the circumstance

that, notwith?tanding the incoinpatibility and irrationality of the

idea in view of present continental geography and topography, no

other inherent evidence has, I believe, been found as to the depo-

sition of the clays and sands of this series except such as tends to

support the view of Professor Uhler that these middle or lower

Cretaceous terranes are essentially fresh water formations.

David White.
Washington, D.C., Nov. 16.

On the Vernacular Name of the Genus Harporhynchus.

That well-known genus of American birds, of which Harpo-

rhynchus rufus is the type, is almost universally called in Eng-

lish, by every ornithologist, or indeed by every one who knows

the species in the United States, a Thrasher. In New England,

and to the southward and westward, it is known as the Brown
Thrasher. We find it printed Thrasher in the A. O. U. Check-

List, without any synonymic term or terms, as is also the case in

such an authorative work as Coues's "Key to North American

Birds." Now it is of interest to know that our British ornitho-

logical friends call these birds Threshers, spelled with an e in the

tirst syllable, instead of an a. Recently Professor Alfred Newton
submitted me the proof of a contribution of mine to his extensive

work on Ornithology, now passing through the press, wherein

this word occurred,— spelled Thrasher in my text, but Thresher

in a supplementary note of his own. Upon his attention being

called to it, I received from him the following in his reply : "I
have not the least wish to interfere with your use of Thrashers,

—

there is some authority for it among English writers,— but I be-

lieve Thresher to be more correct (A. S., perscan or pirscan ; Mid.

Engl, preschen; Chaucer, threshen; Seal, preskja; Old Duicb,

dersohen; Germ., dreschen; Gothic, thrisken) and prefer that

form for my own use— though, of course, giving it the sound of

short a, as in many other words, e.g., Derby. Thrash would

seem to indicate a pronunciation like Thrash (almost thrarsh) —
which is local and vulgar. A. N." This communication is dated

Magdalene College, Cambridge, England, Nov. 13, 1892. Accord-

ing to this it would seem that our old, time-honored name of

Thrasher, strictly speaking, should give way to the more correct

appellation of Thresher. R. W. Shdfeldt.
Teitoma, D. C, Nov. 29.

Meteoric Shower.

The meteoric shower here on the evening of Nov. 23 was very

fine. The average of several observations, from 7 to 10 P.M
,
gave

250 good-sized meteors per minute, with a great many very small

ones resembling a fiery dust. The meteors appeared to radiate

from a point nearly overhead at 9 P.M. C. W. Kempton.
Austerlitz Mlue, Oro Blanco, Pima County, Ariz., Nov, 26.

Remains of the Mastodon Recently Found in Tennessee,

Neiae Nieberl's Springs, seven miles south east of Kjiosville,

some workmen recently unearthed four molar teeth of the masto-

don, which were in a fair state of preservation They were found

beneath about thirty inches of yellow tenaceous clay, containing

water-worn stones. The largest tooth measured sixteen inches in

circumference, and bears on its grinding surface one small and

four large ridges, which are covered to the depth of one fourth

of an inch with perfectly preserved enamel. The smallest touth

measures twelve inches in circumference, and has only three

transverse ridges, whose surfaces are so worn as to expose the

dentine in a number of places. The roots are so decayed and
broken that it is impossible to determine their original length
or number
The University of Tennessee has in its possession other remains

recently found in Hawkins County of this State. These consist

of part of a tusk, measuring twenty-tvvo inches in circumference
by twelve inches in length, and a molar tooth with only two
ridgps. The tooth is well preserved; but the tusk is much de-
cayed. S. W. McCallie.

Uuiverslty of Tennessee, Knoxvllle, Tenn.

The Humming-Bird's Food.

The notes that have recently appeared in Science regarding the
bntummg-bird's food, would seem to show that the bird's taste

varies with the locality. In southern New York their favorite

flower is the swamp-thistle (Cirsium muticum) No better place
could be selected for studvina; the feeding-habits of the ruby-
throats than a spot where these flowers abound. Dr. Gibbs
thinks the iniividual flowers of the red clover too small for the
ruby-throat's attention, but in the thistles the flowers are even
smaller Since it has been said that the bee gets pollen but not
honey from the thistle, it would appear that the birds visit these

flowers for insects. There is scarcely a flower that contains so

many minute insects as a thistle-head. Examine one with a
lens and it will be found to contain many insects that can hardly
be seen with the unaided eye. If the ruby-throat eats insects at

all, these are the ones it would take; and because the larger ones
remained the observer might conclude that none were eaten.

WiLLARD N. Clute.
Bingbampton, New York, Nov. 21.

AMONG THE PUBLISHERS.

"General Taylor," a biography by Major-General O. O.
Howard. USA, will follow Mahan's " Farragut " in the Great
Commtmder Series published by D. Appleton & Co. General
Howard has visited the scenes of Taylor's campaigns in Mexico,
and his book will be found to be an authority for those who are

interested in the military history of our country. This biography
contains a portrait and several maps,

— Macmillao & Co. announce the publication of a new work
on the heavens and their origin, under the title of •' The Visible

Universe," by J. Ellard Gore. F.R.A.S., the author of "Star
Groups," etc. The book is a discussion of the theories which have
been advanced from time to time as to the construction of the

heavens, celestial chemistry, stellar distances and motions, etc.,

and is illusrated by stellar photographs and lithographic plates.

— The January St. Nicholas will contain the opening paper in

a series that magazine is to print on leading American cities,

illustrated. In this article Colonel T. W. Higginson describes

Boston in a way to interest boys and girls in the literary history

of that city. For future numbers of St. Nicholas. Dr. Lyman
Abbott will write of Brooklyn, Edmund Clarence Stedman will

describe New York, and other famous residents of the different

cities will describe them.

— '' Electric Light Cables and the Distribution of Electricity, " by
Stuart A. Russell, is the latest volume in the Specialists' Series

(London. Whittaker & Co. ; New York, Macmillan). The recent

extension of electric lighting from large central stations has

brought to the front many problems connected with the economi-
cal distribution of electricity over large areas; and to the discus-

sion and elucidation of these problems this volume is devoted.

In its 319 pages the author presents a clear, reasonably compre-
hensive, and fully illustrated description of the various systems
of distribution and types of conductor now in use, and suggests

the directions in which future improvements will be made.
Price, $2,25.

— The Appalachian Mountain Club has just published a second
work, with the title, " The Land of the Cliff-Dwellers," from the

pen of Jlr. Frederick H. Chapin. The region to which the reader
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is introduced is south-western Colorado, and, in particular, the

curious canons of the Mesa Verde, which have been only recently

explored and found unusually rich in abandoned homes of the

cliff-dwellers; one is also made acquainted with the beautiful

mountain scenery of the San Juan country, through which the

canon district of the Rio Mancos is approached from the north.

The introductory chapters present in brief the history of the

settlement of the south-west from the earliest Spanish explora-

tions to the recent Anglo-American occupation. Then follows

the personal narrative of the author's visits to the region, with a

detailed account of his researches. Mountain-climbers will find

the story of the ascents of Mount Suaefell and Uncompahgre

Peak of special interest. The work is profusely illustrated. The

180 pages of text are interspersed with some 60 full- page illustra-

tions, heliotypes, and ''half-tones." "The Land of the Cliff-

Dwellers " can be procured of the sales-agents of the Club,

Messrs. W. B. Clarke & Co., 340 Washington Street, Boston.

— "American Mental Arithmetic'' is the title of one of the

American Book Company's latest school-books, by A. M. Bailey,

professor of Mathematics in the Kansas State Normal School at

Emporia, Kan. The designation " American" is doubtless given

to the volume from purely patriotic motives, as there is no ap-

parent reason why it would not be a good book to use in any

school where the English language prevails. Price, 35 cents.

— Charles L. Webster & Co. announce that they have arranged

with Henry George for the publication of his new work, "A Per-

plexed Philosopher,'" being an examination of Mr. Herbert Spen-

cer's various utterances on the land question, with incidental refer-

ence to his synthetic philosophy. They have also arranged with

Mr. George for the control of his former books and will issue them

in a uniform edition. In "A Perplexed Philosopher " the main

argument is an examination of Mi\ Spencer's position on the land

question. In 1850 Mr. Spencer issued his first book, "Social

Statics," in which he denied the justice of the present treatment

of land. Later he seemed anxious to minimize and explain away
these utterances, and finally he formally withdrew them. In his

last book, "Justice," the recants and opposes them. Mr. George

brings together and analyzes these various utterances. He also

directly attacks the Spencerian idea of evolution,— that is to say,

the idea of evolution that eliminates the spiritual element and
assumes that the hypothesis of an intelligent Creator is unneces-

sary. Mr. George argues in favor of the spiritual element in

evolution, and the necessity of an intelligent Creator.

— "Induction Coils" is the title of a practical manual for

amateur electricians, written by G. E. Bonney (author of " The-

Electro-Platers' Handbook ") and published by Macmillan & Co.

The volume is a 12mo of 338 pages, with upwards of a hundred'

illustrations, and gives a general insight into the construction of
ordinary spark coils, medical coils, and batteries for working;

them. The various chapters treat respectively of inductive theo-

ries and experiments, the construction of intensity coils, acces-

sories to coils, special forms of induction coils, some famous coils,,

batteries, repairs, and useful notes on coils. To these are added'

a table of copper-wire properties and a list of conductors and in-

sulators. Price, $1.

— Charles Scribner's Sons announce "Etruscan-Roman Re-

mains in Popular Tradition,'" by Charles Godfrey Leland. It is

only within a few years that Mr. Leland discovered what is now
for the first time published in this book, that there exists among
the peasantry of secluded mountain districts in Italy, as well as

among the numerous fortune-tellers or " witches" of the cities,

a vast amount of ancient Etruscan or Roman traditions of ex-

tremely varied and interesting character. That no scholars had
ever surmised the existence of this lore is due to the fact that it is

now in a great measure kept secret, as being strictly forbidden

by the priests, and connected with fortune-telling, which is pun-
ished by the law. It consists of a worship or invocation of the

ancient deities, in which the names and attributes of nearly all

CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

Nov. 39.—Arthur MacDonald, Genius and

Insanity as forms of Abnormality ; W. H.

Holmes, Ancient Quarry men of South Moun-
tain; H. C. Mercer, Ancient Jasper Quarries

in Pennsylvania.

Dec. 6.—Robert Fletcher, The Poet— is

He Born, Not Made? James Mooney, Report

of Special Committee on Aboriginal Geo-

graphic Names in the Potomac Region;

followed by Continuation of Symposium
upon same subject, by B. A. Colonna, John

W. Douglass, O. T. Mason, and others.

Biological Society, Washington.

Dec. 3.—B. W. Evermann, The Cruise of

the U. S. Fish Commission Steamer Alba-

tross in Alaskan Waters in 1893; Geo. Vasey.

Some New Grasses; J. N. Rose, On the Re-

discovery of Certain Rare Plants; C. Hart

Merriam, Exhibition of a Complete Series

of the Large American Ground Squirrels of

the Subgenus Otospermophilus; B. E. Fer-

now, The Mathematics of Forest Growth.

Society of Natural History, Boston.

Dec. 7.—Leon S. Griswold, Some Indian

Quarries in Arkansas ; Roland TliBxter,

Notes on a New Order of Sohizomycetes

(Bacteria).

Appalachian Mountain Club, Boston.

Dec. 6.—A paper describing a trip through

the White Mountains, and illustrated with

the lantern, was presented by a member of

the club,

Deo. 14.— G. Frederick Wright, The Dis-

covery and Significance of the Glacial Out-

let from Lake Huron to the Ottawa River.

Society for the Advancement of Science,

Las Graces, N.M.

Dec. 1.—C. H. Tyler Townsend, Notes on

the Occurrence of the Puma (Felis concolor

L.) in Southern Mew Mexico; Hiram Eadley,

Alkali Soils; E. O. Wooton, Notes on the

Ferns of the Organs.

Publications Received at Editor's Office.

Childhood: A Monthlv Magazine of all that Con-
cerns the Welfare of the Child. Vol. I., No. I,

New York. 40 p. 4°. gl per year.

Edwards, W. S. Coals and Cokes in West Virginia.
Cincinnati, Eobert Clarke & Co. 162 p. 8°.

Hart, A. B. Formation of the Union. Epochs of

American History Series. New York and Lon-
don, Longmans. 278 p , maps. 12**. gl 25.

Hertwig, Oscar. Test-book of the Embryology of
Man and Mammals. Tr. from third German edi-

tion by E. L. Mark. New York, Macmillan.
670 p. 8°. 85.25.

Jukes-Browne, A. J. The Student's Handbook of
Physical Geology. 2d ed. New York, Macmillan.
666 p. 12°. $2.25.

Sternberg. Geo. M. Manual of Bacteriology. New
York, Wood. 886 p 8".

The Inquisitor: A Monthly Journal of Science in

Plain Language. Vol. 1., No. I. Chicago. 20 p.
4°. gl per year.

Williams, Geo. H. Geological Map of Baltimore
and Vicinity. Baltimore, Johns Hopkins Pres'-..

f°.

Reading Matter Notices.

Ripans Tabules cure hives.

Eipans Tabules cure dyspepsia.

FOSSIL RESINS.
This book is the result of an attempt to

collect the scattered notices of fossil resins,

exclusive of those on amber. The work is of
interest also on account of descriptions given
of the insects found embedded in these long-

preserved exudations from early vegetation.

By CLARENCE LOWN and HENRY BOOTH
13°. $1.

N. D. C. HODGES, 874 Broadway, N. Y..

material by the pound, for miner-
alogists, collectors, colleges, schools, and chemists.
Send for 300-page catalogue, paper bound, 15 cents;
cloth bound, 25 cents; supplement. 2 cents. Geo. L.
English & Co., Mineralogists, 733 & 735 B'way, N. Y.

ACK NUMBERS and complete sets of leading Mag-
azines. Jiaies low. AM. MAG. EXCHANGE,
Schoharie N V

RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and

paralyzed nerves restored, withaut the knife
or risk. Diseased eyes or lids can be cured by
our home treatment. "We prove it." Hnn-
dreda convinced. Our Illustrated pamphlet,
'Home Treatment for Eyes," free. Don't miss it.

Everybodywants it. " The Eye," Glens Falls. N.T.

NEWARCIAMP
COLLEGE PROJECTOR

SEND rOR CIRCULAR TO

^^tilJ.W^UEEN 8c CO.
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the old Etruscan gods are still very accurately preserved, with

those of the miuor Roman rural deities, a very great number of

magic ceremonies, medical cures, and preparation of amulets,

accompanied with incantations, and all, as appears by the best

authority, of classical origin. Thus of the one hundred very

ancient Etruscan-Roman magical remedies collected by Marcellus

in the fourth century, our author has found about fifty still in

use. There are also given many strange beliefs connected with

the occult virtues of plants and minerals, of spirits in all natural

objects, the reappearance of ancestors' souls in tlieir descendants,

of Magonta, the city in the sky, where hail is made, and last, not

least, a number of legends connected with these subjects— in all

of which may be traced the most striking parallels with passages

in ancient Latin writers; showing how much that has long sup-

posed to be dead and forgotten still exists in the memories of

modern believers in witchcraft. The same firm also announces

a popular edition of the " Cyclopaedia of Painters and Paintings,"

edited by John Denison Champlin, .Tr., and Charles C. Perkins.

— The second edition of "The Horticulturist's Rule-Book," by

L. H. Bailey, has just been issued by the Rural Publishing Com-

pany (Times Building. New York). It has been thoroughly re-

vised, and brought down to the beginning of the year 1892. The

volume is a useful and convenient compendium of information

for fruit-growers, " truck" gardeners, florists, and others inter-

ested in horticulture. The opening chapters are devoted to in-

secticides, injurious insects, fungicides, plant diseases, and animal

pests. These are followed by chapters on weeds and moss, graft-

ing, seed-tables, planting-tables, maturities, yields, and multipli-

cation, etc.

— From Frederick Warne & Co., London and New York, we
have received " Electricity up to Date, for Light, Power, and

Traction," by John B. Verity, M. Inst., E.E. It is a small vol-

ume of 178 pages, bound in vellum, and contains a folding map
showing the areas allotted to various electric-supply companies

in London. The book is intended for the general public, not for

the electrician, and consequently Mr. Verity has treated the

subject in as popular a manner as its natui'e will admit. (Price

75 cents.)

— "A Review of the Systems of Ethics founded on the Theories

of Evolution,'' by C M. Williams, soon to be issued by Macmillan
& Co., is one of the more important books of the year. The work
is a substantial volume of over .500 pages, divided into two parts

of nearly equal length, of which the first is historical, giving in

detail the position of each of the prominent writers on Evolutional

Ethics; while the second or constructive portion presents the com-
bined results of such independent investigations in chapters deal-

ing with the concepts of evolution; intelligence and "end;"
thought, feeling, and will; egoism and altruism; conscience and
the moral progress of the race; the ideal and the way of its at-

tainment.

— The progress which has characterized American mining and
metallurgy during the past quarter of a century and which has

made them standards and models for the whole world has been
due, in no small degree, to the Engineering and Mining Journal.

This paper has not only made those engaged in these industries

familiar with the best practice in every part of the world, but it

has itself created a practical technical literature of inestimable

value to those engaged in mining, metallurgy, and general engi-

neering. The collection and publication in the Engineering and
Mining Journal of reliable statistics of the mineral industry of

the United States, within a few days of the close of each year, is

an achievement which has elicited the admiration of statisticians

and business men in every part of the world. This work has

become so important that this year its publication will require a

large separate volume, which will be issued in January, 1893.

The constant improvement and greatly increased cost of the En-
gineering and Mining Journal necessitate and justify the increase

of its subscription to |5.

Difspepsia
Dr. T. H. Andrews^ Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

*' A wonderful remedy which gave me
most gratifying results in the worst

forms of dyspepsia,"

It reaches various forms of

Dyspepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and

making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Rumford Chemical Works, Providence, R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

Exchanges.

[Freeofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 874 Broadway, New York.l

For Sale.—A new Model TJ, S. Army Hospital
Microscope (Zpotmayer), also J^-inch and 1^-inch
Objectives. HENRY C. WELLS, 151 Broadway,
New York.

-A Stevens' new model
pocket shot-gun, 44 cal., with 22-cal. rifle barrel.
For sale excha

Just the thing for collecting birds and small
mals. Will exchange for a 23-cal. cane-gun or gooa
books on ornithology. Write for particulars, stat-

ing what you have for exchange. R. C. McGREGOR,
2841 Champa st.. Denver, Col.

For sale.—A very fine stone sword (?) so named
by myself. It is perfect—15 inches in length, a little

over 2 inches in width, and Yz inch thick. It is ot a
dark slate color, perhaps limestone, and is the
largest implement of the kind known. Some fifteen
years ago, when it was not mine, I was offered §40
for it; since that time it has come into my posses-
sion; that price will now buy it. Address Rev. C.
FOSTER WILLIAMS, Ashwood, Tenn.

For exchange. — Fine specimens of Wis. fresh-
water pearls. I want books or papers on marine
and fresh-water algte; also classified specimens of
same. I will exchange for Smithsonian reports or
crystallized minerals. D. M. ANDREWS, Dodge
Centre, Minn.

For Sale or Exchange.-The undersigned has a
lot of first-class duplicate bird's skins and sets of

egss, both rare and common, for sale or acceptable
exchange. Also about two hundred second class
skins and five hundred egps, suitable for study
specimens- at very low figures. The latter, for
starting a collection, are as jrood as the best, em-
bracing all classes and nearly all families Also
about forty species of fossils, principall- De-
vonian. MORRIS blBBS, M.D., Kalamazoo. Mich

Wa7zts.

A GRADUATE ENGINEER will give instraction
evenings in geometry, trigonometry and sur-

veying, mechanics, physics, mechanical drawing
and general engineering construction. Five years"
experience in field and editorial work on engineer-
ing journal. References furnished. C. S. H., 102
Tribune Building, New York.

A POSITION is desired in the South, preferably
the Gulf States, where I can teach the sciences

Can also irstruct in other branches. Salary only
nominal, as I am simply desirous of employment
while spending the winter in the South. A private
family preferred, but will accent regular school
work if not too confining. MORRIS GIBBS, M.D ,

Kalamazoo, Mich.

WANTED.—By well - qualified and experienced
science master and associate of the Royal

School of Mines, London, aged 26 (at present In

England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc.. etc. Can provide excel-
lent references and credentials. Apply, J. G., 17
Sussex St., Rochdale, England,

A GRADUATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-

net of 25,(00 specimens, all named, with about the
same number of duplicates, in minerals, crystals,

rocks, gems, fossils, shells, archeeological and ethno-
logical specimens and woods to any institution de-

siring a fine outfit for study. The owner will in-

crease the cabinet to 50,000 specimens in two years
and will act as curator. Correspondence solicited

from any scientific institution. J. W. Hortter.
M.D., Ph.D., San Francisco, Cal., General P. O.
Delivery.

CHEMIST AND ENGINEER, graduate German
Polytechnic, Organic and Analytical, desires a

position in laboratory or chemical works. Address
2131^ E. 7th Street. New York, care Levy.

The American Geologist for 1893.
Edited bT Prof. S Calttx. University of Iowa; Dr. E. W. Clatpole, Buchtel College; John Eteruas,

Lafavette College ; Dr. Persifor Frazer. Penn. Hort. Soc; Prof. F. W. Cragin. Colorado College;

Prof Robt T Hill, 17. S. Irrigation Survey; Dr. Andrew C. Lawsok, University of California; Franfe

D Knowlton, U. S. National Museum; Joseph B. Ttrrell. Geol. Sur.of Canada; E. O. Ulrich. Minnesota

Geoloi'ical Survey; Prof. I. C. White, Uuiversitv ot West Virginia; Prof. N. H. Winchell, University

3f Minnesota. Now in its Xth volume. S3 50 peryear. Sample copies, 50 cents. Address

THE GEOLOGICAL PUBLISHING CO., Minneapolis, Minn.
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Choice Books in Sets

EXCELLENT FOR GIFTS.

Thackeray.
Illustrated Library Edition. The most
complete edition of his works yet pub-
lished. With Introductions and over 1600
illustrations. 23 vols., crown 8vo, gilt top,

each $1.50.

HawtJiome.
Complete Works. Riverside Edition. With
Bibliographical Notes and Etchings. 13
vols., crown 8vo, gilt top, .$3 00 each. In
the same style Julian Hawthorne^ s "Na-
thaniel Hawthorne and his Wife, '

' 3 vol-

Emerson.
Works. Riverside Edition. With 2 por-
traits. 11 vols., 12mo, gilt top, each $1.75.

Longfellow.
Complete Poetic and Prose Works. Ricer-
side Edition. Including Longfellow's
Translation of Dante. 11 vols., crown 8vo,
gilt top, each $1.50.

Whittier.
Poetic and Prose Works. Riverside Edi-
tion. With five portraits. 7 vols , crown
8vo, gilt top, each $1.50.

Lowell.
Poetic and Prose Work"! Riverside Edition.
With portraits. 11 vols., crown 8vo,
gilt top, the first ten $1 50 each, the other
$1.35

Holmes.
Prose and Poetic Works. Riverside Edition.
With notes by Dr. Holmes, and Portraits.

13 vols., crown 8vo, gilt top, each $1.50.

Browning.
Complete Works. With portraits and in-

dexes. 7 vols., crown 8vo, gilt top, each
$1.75 except "Asolando," which is $1.35.

Tennyson.
Works. Riverside Edition. With portrait.
6 vols , 16mo, $6.00.

De ftuincey.
Works. Riverside Edition. 13 vols.,13mo,
each $1.50.

Macaulay.
Complete Works. Riverside Edition. 8

vols., 13mo, $10.00.

Dickens.
Complete Works. Illustrated Library Edi-
tion. With over 550 illustrations. 29 vols.,

13mo, each $1 50.

Cooper.
Complete Works. Household Edition.
With Introductions and Illustrations. 82
vols., 16mo, each $1.00.

Whipple.
Complete Works. 9 vols

,
gilt top, each

$1.50.

Thoreau.
Works. 11 vols., 12mo, gilt top, $1.50.

Parton.
Biographical Works. 13 vols , 8vo, $33.50.

Scott.
Waverley Novels. Illustrated Library Edi-
tion. 35 vols., 13mo, each $1.00. Tales
of a Grandfather. Illustrated Library Edi-
tion. 3 vols., 12mo, .$4.50.

The prices here given are for cloth binding.
The sets can be furnished in flue bindings,
usually half calf and half levant.

Sold by Booksellers. Sent, postpaid, by

Hotigkton, Mifflin & Co., Boston.
11 East 17th Street, New Yohk.

America's Venerable and Only Weekly Eclectic

FOR NEARLY FIFTY YEARS

Littell's Living Age
Has Stood Peerless iii tlie Realm of

Periodical Literature.
In establishing this magazine its founder sought

to present in convenient form a history of the
world's progress by selecting from the wdole wide
field of EUROPEAN PERIODICAL LITERATURE
the best articles by

THE ABLEST LIVING WRITERS
in every department.

Biography, History, Literatfre, Travels,
Science. Politics, Criticism. Art,

Fiction and Poetry
" Only the best has ev^er fi^lled its pages; the best

thought rendered in the purest English Nothiug
poor or unworthy has ever appeared in the columns
of The Living Age:'—The Presbyterian, Phila.,
April 13, 1892.

A "WEEKLY MAGAZINE, it gives more than

Three and a ftuarter Thousand
double column octavo pages of reading matter
yearly, forming four volumes; presfinting a mass of
matter
Unequalled In Qualily and Cttiantiiy

by any other publication in the couutry. In the
coming year The Living Age will continue to be

THE REFLEX OF THE AGE IN WHICH IT LIVES.

The quickened interest in things historical occa-
sioned by the coming of this Quadri-Centenniai bas
enabled the publishers to make a ]?Iot*t Happy
Arraugemeut whereby they can present one of

Tbe Most Liberal Offers
ever made for tbe consideration of an intelligent
class of American readers, viz.: a $5 Oit copy of
A standard History of ibe U. !S. at the
nominal price of 50 cents, wLen taken in con-
nection with The Living Age.

Littell's Living Age. one year, postpaid, $8 |
^^^

Ridpath's History of the U S. of America, 5 ($8.50
Ridpatli's Histo. y of the U. S.

By John Clark Ridpath, LL D., author of the "His
tory of the World,"" etc., has received the emphatic
endorsement of leadiDg educators and of the press
of America Rev. Chas. W. Bennett. D D., Pro-
fessor of History, Syracuse University, says,
"Whether judged by the thorout^hness of research
the accuracy of statement, or tbe purity of style, it

occupies a foremost place among United States
Histories.''''

The publishers of The Living Age are having pre-
pared for their use A Special Edition of this
great work, which by the addition of new matter
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Sample copies of The Living Age, 15 cents each.

Address, LITTELL & CO.,
31 Bedford St., BoMton.

FOR SALE.
Audubon's '* Birds of America," 7 vols.;

Audubon's *' Quadrupeds of America," 3

vols. ; McKenney's " Indian Tribes of Amer-

ica," 3 vols. Price, 3200. Address

C. A. MOUTON, Lafayette, La.

GENTLEMEN'S FURNISHINGS.

Fashionable Neckwear.

GLOVES.
Japanese Silk and Cloth Dressing

CiO-wns,

SMOKING AND STUDY JACKETS

PAJAMAS,
Bath Blankets and Steamer Robes,

Plain and Emb'd Dress Shirts,

Collars and Cuffs,

Silk and Cashinere Mufflers,

S/LK AND LINEN POCKET
HANDKERCHIEFS.

STREET AND DRIVING GLOVES,

KID GLOVES.
Umbrellas.

NEW YORK.

THE

Bell

COMPANY.
99 MILK ST., BOSTON, MASS.

Tbis Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, Xo.
174,465, and January 30, 1877,
No. 1S6,7§7.
The Transmission of Speech by

all known forms of ELECTRIC
SPEAKING TELEPHONES in-

fringes the right secured to this

Company by the above patents, and
renders each individual user of tel-

ephones, not furnished by it or its

licensees, responsible for such un-
lawful use, and all the conse-
quences thereof and liable to suit

therefor.



A

Tenth Year.
Vol. XX. No. 515.

DECEMBER 16, 1892.
Single Copies, Ten Cents.

3.50 Per Year, in Advancb.

Contents.
A Breathing Well in Logan Codntt, Kansas.

J. T. Willard i

Some Entomological Factors in the Problem
OF Country Fences. F. If. Webster I

Watching a Snake for an Hour. Waldo
Dennis

Cdrrent Notes on Anthropology.—XX. D.
G. Brinton, Editor i

Notes and News i

Nocturnal Songsters, and other Bird-Notes.
Robert Ridgway 5

Letters to the Editor.

How are Young Spiders Fed? John W. San-
born '•

Palffiolitbic Man; A Last Word. Charles C.
Abbott I

Water Rattlesnake in Captivity. I. B. Wil-
liams !

Intelligence in the Lower Orders. B \

Meteoric Shower. Edgar L. Larkin :

Pseudoanrora. H. A. Bazen I

Brilliant Meteor. C. F. Maxviell ;

Ink Stains. A. M. Whiton I

Book Reviews ;

All readers of Science should also take the

American Architect,
THE OLDEST AND BEST

Architectural publication in the country. Issued
weekly in Three Editions. The INTERNATIONAL
EDITION for 1893 will have many special World's
Pair features, including 24 colored plates—Helio-
chromes. All editions contain interesting articles
on Architecture, Sanitation, Archseology, Decora-
tion, etc., by the ablest writers. Richly illicstrated.

Send stamp for specimen copy to

TICKNOR & COMPANY,
211 Tremont St., Boston.

Among the Publishers.

Entered at the Posr-Offlce of New York, N.Y., as

Second-Class Mail Matter.

FOR SALE.
Audubon's " Birds of America," 7 vols.

;

Audubon' s '
' Quadrupeds of America, '

' 3

vols. ; McKenney's " Indian Tribes of Amer-

ica," 3 vols. Price, $300. Address

C. A. MOUTON, Lafayette, La.

GERfflANIA
A magazine for the study
of the Grerman Language
and Literature, is highly
recommended by college

professors and the press as ''the best effort yet
made to assist the student of German, and to in-

terest him in bis pursuit." Its Beginners' Corner
furnishes every year a complete and interesting
course in German Grammar. $2 a year,
copies free. P. O. Bos 151, Manchester, N,

fflEEHANS' MONTHLY.

Readers of "Science" will value, in ad-

dition,

" MEEBANS' MONTMLT,"

vrhich, besides numerous notes on natural

history and gardening, gives monthly Prang

chromos of some beautiful wild flower, simi-

lar in character to the famous and much-

admired '

' Flowers and Ferns of the United

States. '

'

Sample copies free
; $2 per annum, or with

" Science," $4.50.

THOMAS MEEHAN & SONS,

Germantown, Philadelphia.

MACMILLAN & CO.'S NEW BOOKS.
A Neiv Book by the Right Hon, Sir John Lubbock, M.P.

THE BEAUTIES OF NATURE,
AND THE "WONDERS OF THE WORLD WE LIVE IN. By Eight Hon. Sir John Lubbock, M.P., P.R.S. With numerous Hlustrations

and full-page Plates. Uniform with ''The Pleasures of Life." 12mo, cloth, $1.50.

Sir Daniel Wilson's JSfetv Book. Svo, $4.00,

THE LOST ATLANTIS
AND OTHER ETHNOGRAPHIC STUDIES. By Sir Daniel Wilson, LL.D., F.R.S.E., President of the University of Toronto. Svo,

cloth, $4.00.

NATURE SERIES. NE^V VOLUMES.
EXPERIMENTAL EVOLUTION.

Lectures delivered in the Summer School of Art and Science, University Hall, Edinburgh. By Hbnbt de Vabisnt, D.Sc, Demonstrator
in the Paris Museum d'Histoire Naturelle, Member of the Soci^td de Biologie. 12mo, cloth, $1.50.

MODERN VIEWS OF ELECTRICITY.
By Olivek J. Lodge, D.Sc, LL.D,, F.R.S., Professor of Physics, University College, Liverpool. New Edition. 12mo, $2.00.

LIGHTNING CONDUCTORS AND LIGHTNING GUARDS.
A Treatise on the Protection of Buildings, of Telegraph Instruments and Submarine Cables, and of Electric Installations generally, from

Damage by Atmospheric Discharges. By Oliver J. Lodge, D.Sc, F.R.S., LL.D. With numerous illustrations. 12mo, $4.00.

ANIMAL COLORATION.
An account of the principal facts and theories relative to the Colors and Marking of Animals. By Frank E. Beddaed, M.A., F.R.S.E.

Colored plates and wood cuts. Svo, $8.50.

Just Published. Svo, $2.60.

THE MICROSCOPE IN THEORY AND PRACTICE.
By Naegeli and Sohwendener. Translated from the German. Svo, $2.60.

MACMILLAN & CO., 112 Fourth Avenue, New York.



SCIENCE [Vol. XX. No. 515.

New Method of Protecting Property

from Lightning.

The Lightning Dispeller.

Price, $20 to S30.—According to size.

The Patent Lightning Dispeller is a conduc-

tor specially designed to dissipate the energy

of a lightning discharge,—to prevent its

doing harm,—placing something in its path

upon which its capacity for causing damage

may be expended.

No recorded case of lightning stroke has

yet been cited against the principle of the

Dispeller. So far as known, the dissipation

of a conductor has invariably protected under

the conditions employed.

Correspondence solicited.

AGENTS WANTED.

The American Liglitning Protection Company,

United Bank Building, Sioux City, Iowa.

THE LABRADOR COAST.

A JOURNAL OF TWO SUMMER CRUISES

TO THAT REGION.

WITH NOTES ON ITS EAELY DISCOV-

EEY, ON THE ESKIMO, ON ITS PHY-

SICAL GEOGEAPHY, GEOLOGY AND
NATUEAL HISTOEY, TOGETHEE WITH

A BIBLIOGEAPHY OF WOEKS, AETI-

CLES, AND CHAETS RELATING TO

THE CIVIL AND NATUEAL HISTOEY

OP THE LABEADOE PENINSULA.

By ALPHEUS SPRING PACKARD, M.D.,Ph.D.

Sportsmen and ornithologists wil jOe interested in

the list of Labrador birds by Mr. L. W. Turner,

which has been kindly revised and brought down to

date by Dr. J. A. Allen. Dr. S. H. Soudder has con-

tributed the list of butterflies, and Prof. John

Macoun, of Ottawa, Canada, has prepared the list of

Labrador plants.

Much pains has been taken to render the bibliog-

raphy complete, and the author is indebted to Dr.

Franz Boas and others for several titles and impor-

tant suggestions; and it is hoped that this feature of

the book will recommend it to collectors of Ameri-

It is hoped that the volume will serve as a guide

to the Labrador coast for the use of travellers,

yachtsmen, sportsmen, artists, and naturalists, as

well as those interested in geographical and histori-

cal studies.

513 pp., 8°, $3..50.

S. D. C. HODGES, 874 Broadway, New Yorli. N. D, C. HODGES, 874 Broadway, New York

A MINIATURE STEAM-ENGINE.

By the kindness of our correspondent, Mr. Max
Kohl of Chemnitz, Germany, we are enabled to

present to our readers an illustration of a miniature
steam-engine, recently constructed in his establish-

ment. Although so small as to fit easily within its

case, composed of an ordinary walnut shell, the
little machine is a practical working model, correct-

ly and completely finished in all its parts. The
cylinder, which is supplied with a complete sliding

valve, is 5.5 mme. in length and has a bore of 2 mme.
The boiler is 20 mme. in length and 8.5 mme. in

diameter. The diameter of the fly-wheel is 10 mme.
and that of the steam channels 0.2 mme. The slide

is 1.8 mme. in length and 1.7 mme. in breadth. The
machine is furnished with safety-valve, waste-cock
and funnel. The model is to be driven with a spirit

lamp, but it can also be put in motion by means of

a thin rubber tube, the one end of which is to be
screwed in the funnel on the kettle, while the other
end is supplied with a mouth f . r blowing air into

the kettle. The model only serves to show in what
small dimensions working steam-engines can be
made.
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A. ROCHESTER FELL.OW.
CS. H. SCUDDER.)

With thirty-two Illustrations and a Map.
12*^. $1.50,

"This is a sprightly narrative of personal inci-

dent. The book will be a pleasant reminder to

many of rough experiences on a frontier which is

rapidly receding."—Sosfoii Transcript.
" The picture of our desolate North-western terri-

tory twenty-five years ago, in contrast with its

civilized aspect to-day, and the pleasant features of

the writer's style, constitute the claims of his little

book to present attention."

—

The Dial.

N. D. C. HODG-'ES,
874 Broadway, New York, N. Y.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and al-

lows the opening of the pages per-

fectly flat. Any number can be

taken out or replaced without dis-

turbing the others, and the papers

are not mutilated for subsequent

permanent binding. Filed in this

binder, Scienceis always convenient

for reference.
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A BREATHING WELL IN LOGAN COUNTY, KANSAS.'

BY J. T. WILLARD, MANHATTAN, KANSAS.

For a number of ypars, Mr. R. L. Smith of Winona has noticed

that two wells there blow out air at times and draw it in at other

times. He has also noticed a close connection between their

action and the weather. One well he has noticed more especially,

and became so satisfied that the movement of air was connected

with the state of the atmosphere that he called it a natural

barometer. He was very anxious that the well should be ob-

served by some scientific man with the necessary instruments.

An aneroid barometer was sent him to make observations with,

at the same time recording the state of the well. His observations

indicated quite clearly that the movement of air in and out of the

well was dependent on the pressure of the atmosphere. As the

case seemed interesting, the writer visited the well, taking with

him an excellent mercurial barometer and such other apparatus

as seemed likely to be useful.

The well was found to be a bored one, cased with lumber. It

was about eight inches in diameter. Water is reached in this

region at about 130 feet, but this particular well has been drilled

much deeper. This fact has no influence on the blowing of air,

however, as other wells in the vicinity not over 135 feet deep show
the same phenomenon. The well is abandoned now, on account

of machinery having been lost in it, which interferes with its

use.

On reaching the well, the writer first sealed the top, by means
of mortar and plaster of Paris, air-tight, inserting a one-fourth-

inch brass tube to connect the well with a gauge. The gauge

consisted of a simple U-tube of glass, bent so that the two limbs

were side by side. The bend of the tube and for several inches

up was filled with water, and a scale behind the glass tubes

measured any dillerence in height between the two columns of

water. On connecting this gauge with the well, if air had been

blowing out, its tension was measured by the height to which the

water in the outer limb rose above that in the inner. If, on the

contrary, air was being drawn into the well, on attaching the gauge,

the water would stand higher in the inner limb. The following

abstract from the observations made during four days will serve

to show the connection between the movement of air to and from

the well, and the fluctuations of the barometer :
—
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one to five in number, being nailed horizontally to them. In

this case, the uncultivated or ungrazed margin is greatly re-

duced, but even this form of fence offers some protection to

various species of insects. Any one who will observe the num-
ber of cocoons and eggs that are ensconced betweeu the boards

and posts, where these come in contact, will be astonished at

their number, especially if his examinations be made during late

autumn or winter.

The minimum protection is probably afforded by a fence con-

structed of posts and wire. The vegetation can be grazed off or

otherwise removed, reducing the protection thus afforded to the

least possible amount, and the wires offer no hiding-place where

they are attached to the posts. It is this form of fence that is, to

a very large extent, displacing all others except the stone-wall,

especially throughout the area above mentioned, and this change

materially reduces the protection before offered a considerable

number of injurious insects. Of the species thus more or less

fostered may be cited the chinch bug, Blissus leucopterus Say,

which passes the winter protected by the thick covering of leaves

and matted grass. The army worm, Leueania unipuncta Haw.,

often originates in such places in abundance. A large portion of

the larvae of the Stalk Borer, Hydreecia nitela Cauen, pass the

«arly part of their larval stage in the stems of grass growing in

such localities. Grasshoppers breed there in abundance. The
Fall Web-worm, Hypantria cunea Drury, delights to pass its

adolescent stage in the crevices about rail and board fences and

stone-walls. If, as is often the case, the border of fields along

the line of and in the corners of such fences, is allowed to grow
tip in a wilderness of blackberry and raspberry bushes, these will

harbor the Root-borer, Bembecia marginata Harris, the Rasp-

berry Saw-fly. SelandriarubiHurv., and the author of the Gouty
gall of the raspberry, Agnlus ruficollis Fab. The Tarnished

Plant-bug, Lygus pratensis Linn., will pass its winters in com-
fort among the leaves of mullein which adorn such places, and
which constitute a veritable nursery for these and other injurious

insects, from which they readily spread to adjoining gardens,

orchards, and fields.

Soon after the adoption of barbed wire as a fence material, it

was discovered that domestic animals were more or less liable to

injury from the barbs. This led to a modification, to the extent

of placing one board horizontally above the wires, and, while done
especially for the protection of animals, it has an entomological

and botanical signification which was wholly unlocked for, even

by the entomologist or botanist.

The fall brood of the larvas of Spilosoma virginica Fabr., famil-

iarly known as the Common Yellow Bear, reaches maturity in

September and early October, and appears to then acquire a some-
what nomadic habit of life, possibly being in search of a suitable

place for cocooning. In their travels they seem to take advan-

tage of fences and convert them into highways, over which they

travel in great numbers. Now, with a fence of rails or boards,

the travel is distributed over all of these, though the uppermost
seems to be preferred. A barbed- wire fence is well-nigh impas-

sable for these caterpillars, on account of the difficulty of crawl-

ing along the wires and over an occasional barb which stands in

the way. The addition of the top board to a fence of barbed wire

settles the transportation problem with these larvee, and they

crawl along these, upon the upper edge, in great numbers; but,

as with mankind, disaster overtakes them in the midst of pros-

perity. This fall brood of larvas seems especially liable to attack

from a fungous disease, Empusa aulicm Reich, as determined for

cne by Dr. Thaxter, of Harvard University. A caterpillar when
affected by this Empusa becomes first paralyzed and limp, but
later it is rigid and attached so tenaciously to the board that it

only disappears by becoming disintegrated and washed off by
rains. Now, when a caterpillar dies from this cause it usually

becomes firmly affixed, right in the way of the migrating larvae,

so that one of these can scarce pass in either direction without
rubbing against the corpse, as the way is only an inch in width.
In thus coming in contact with the dead body of its fellow, in all

probability some of the spores of Empusa become attached to its

body and soon do their work, the dead as before lying in the nar-
row path and adding to the danger for other travellers. You can

readily see that in a short time the narrow way will become so

filled with dead that to travel for any distance along this high-

way without contracting this fungoid disease is almost an impos-
sibility. In proof of this, tbe upper edge of this board, where it is

used, becomes literally strewn with corpses. In a distance of

forty-eight feet I recently counted seventeen dead caterpillars,

and clustered on the surface of the upper end of a post, compris-

ing an area of two by six inches, six bodies were observed. As
these caterpillars are not gregarious, and being general feeders,

their chances of being reached by the spores of Empusa is com-
paratively small unless they rub against a diseased larva, or

come within a cei'tain radius of such a one when the spores are

thrown off or " shot," as it is termed. Hence, as now appears,

this mortality is largely due to the cause indicated, and which
seems to be a powerful agent in holding the species in check.

It may be suggested that these larvae might have been attacked

before they made their way to the fences, as it is, I believe, a

characteristic of Empusa that its hosts seek high objects, and
crawl up as far as possible before dying. In my own observation,

while this has proved true in the majority of cases, affected in-

sects have been observed to travel about but little after reaching

sucii elevation. Furthermore, these caterpillars have been ob

served in abundance crawling along fences when Empusa did

not appear to be present.

WATCHING A SNAKE FOR AN HOUR.

BY WAiDO DENNIS.

One bright morning in July I was walking in the woods, when
a snake crossed my path only a few feet in front of me. It was
about two feet long, and its dark blotches made it resemble a

water snake. It had not been disturbed by my presence, as it

moved very slowly, and this slow movement led me to watch it.

It scarcely crossed the path before it began to ascend a medium-
sized dogwood tree (Coi'nus Florida). This to me was a coveted

opportunity. The story of an eye-witness as to how a blacksnake

had climbed the naked comer of a house to a height of ten feet

had left me curious to see something of the kind myself.

The dogwood tree, near the ground, was about seven inches in

diameter, and was a rather smooth-barked one. The tree leaned

but slightly for about ten feet of its height, but then it curved

sharply to a horizontal, making the highest part of the body
about fifteen feet from the ground. The snake started up on the

under side of the slant, and apparently found no more trouble

going up the tree than it had in going over the ground. It made
no effort to wind itself around the tree nor to hug the tree by
winding back and forth, as the blacksnake had been reported to

do on the corner of the house. It went straight up without crook

or turn.

After ascending about three feet, it seemed to feel its hold

weaken, and threw its body into folds. But this was only for a

few inches of its course, and it found no occasion to repeat even

this expedient. The very acute angles of two or three of the

folds, however, showed how well this could be done when neces-

sary. When such a protuberance as a knot came in its way, it

seemed to care very little for its advantage, and left it to on©
side.

After getting up four or five feet, it stopped ; being anxious

that it should go on up, and fearing it would come down, I touched

it with a stick, whereupon it moved faster, gliding quickly out of

my reach, showing thus that it had been going so slowly from
choice, and not from any difficulty in going faster. When it was
about eight feet high it stopped again, which made me have re-

course to a larger stick. When it had reached the highest point

from the ground, I shook the tree, as well as one could a tree of

such size, to see if it could keep its hold. This it did, only lifting

up its head and poking it out from the tree, where it lay, four or

five inches, as if to see what was the matter. It occurred to me
to wonder how it would manage its descent, so I left off experi-

menting in this line and retired to watch.

I had to wait but a few minutes before the snake began to turn

round by doubling on itself. But after crawling along toward
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the base of the tree for a foot, it contented itself with basking in

the sun.

While lying thus, it lifted up its head four or fi^e inches and
gaped. Its mouth opened very wide; but while closing, the ner-

vous spasm, only half expended, again seized upon its jaws,

whereupon they went wider than before; the spasm exhausting
itself at last in a parting wriggle or two to the head.

So natural was this novel performance, that I involuntarily

listened for that characteristic accompaniment, the little agoniz-

ing whine so common with the dog, and not uncommon with us.

After a sun-bath of nearly half an hour, the snake began slowly

to descend. His course was as straight coming down as it had
been going up; but, now being on the top of the trunk, he natu-

rally kept to the outside of the bend. His progress was inter-

rupted with frequent pauses, and at times it was so slow that I

could scarcely detect any movement.
When it reached a fork of the tree, about ten feet from the

ground, a titmouse came along. It soon discovered the snake

and became much excited. Its scoldiing soon brought its mate,

when each one, emboldened by the presence of the other, tried to

see how much nearer it could go. They hopped all round the

snake, now three feet and now scarcely so many inches from it.

Had the snake been hunting birds, it would now have needed but

spot, and busied himself in a way which probably accounted for

his moving so slowly before, but which from my distance had
been unnoticed. He seemed to be using his tongue as a tactile

organ on the bark, playing it back and forth from his mouth like

a little brush, running it way out, or dropping it down close to

his chin, according to the nearness of the piece of bark under in-

spection. It finally turned up the tree again, carefully sampling
the hark as it went. It seemed in quest of something, but what
could it find with its tongue? when so evidently, to the eye, there
was nothing for a snake to eat. After going but a little ways, he
again turned down. But all the way, from here down, it kept up
that use of its tongue on the bark. When it reached the ground,
it glided off as slowly as before. I now stood by quietly, but did

not conceal myself.

The snake had seemed to me to he about two-thirds grown. His
not recognizing me as an enemy also showed that he was a young
snake, and had not yet learned to be wary of his neighbor's Chris-

tian heel. It continued to pause now and then as before, and, as
before, I could see its thread-like tongue playing back and forth,

licking the way along. But, what was my surprise, at about ten

feet from the tree it came down, to see it start up another, this

time a jack oak. about fifteen inches in diameter. The bark in

this case was rougher and the climbing must have been easier,

but it went up just as slowly as before, and, to the height of three

feet at least, its course was just as straight. When so high, I

was suddenly struck with the resemblance of the gray blotches of

the snake to the gray blotches of bark by which it was surrounded.

So much alike were they, that at no greater distance than fifteen

feet it was difiicult to distinguish certain portions of its body from
the bark. To consider tliis a case of mimicry would strain credu-

lity. The habit of tree-climbing in that case would be common
with snakes, and could not go unobserved. That such a practice

is commonly observed, certainly isnot true. Yet this resemblance,

accompanied as it was by such voluntary tree-climbing, if acci-

dental, is, to say the least, remarkable. For certainly we have
here a young snake, not more than two-thirds grown. Could this

tree-climbing be the exceptional trick of a young snake? Not

likely. Any such performance which a young snake takes to so

naturally, it must have begun to learn farther back than its

grandmother.

However this may be, liowever probable it is that snakes are

decreed to go on their bellies on the ground, I shall, I suppose,

hereafter be looking for snakes in trees; and, on meeting one,

shall give him every encouragement to show forth a tree-climbing

instinct.

I should say that at this juncture I lost the snake, and so was
unable to identify him. A flock of cattle browsing in the wood
came upon us. While watching to see how near these would
come before noticing me, the snake slipped unobserved away.

little dexterity to catch one. But the snake paid no attention to

them ; and after fluttering foolishly near for a time, they paid no
further attention to it, flew off, and did not return.

When within about five feet of the ground, the snake paused

beside the dead stub of a limb. Swinging its head round toward
the stub, it held it there as if intently regarding something it had
found. Suddenly its head began slowly to disappear in a hole

which I had not noticed. When its head was out of siglit, I

stepped quite near. It kept gradually forcing its way into the

snag until six or eight inches of it had disappeared. All the while

it was going in, its body was shrinking and swelling as if it were
panting. Evidently it was cautiously smelling its way into what
afterwards proved to be a mouse-nest. Possibly it had feasted

before on tender, juicy, young mice, and was now promising

itself a repetition of such luxuries. When one reflects that stumps,

logs, fence-rows, rail-piles, and the like are at the same time the

haunts of snakes and the nesting-places of ground- mice and squir-

rels, he cannot but conjecture how often the helpless young of

the latter must fall a prey to snakes. Also, it may be questioned

whether the economic value of snakes is not underestimated.

Not finding his game in this instance, however, his highness

stiffened himself and withdrew. But, as if loath to give up the

treat he had promised himself, he lingered quite a while at the

CURRENT NOTES ON ANTHROPOLOGY.—XX.
[Edited by D. G. Brlnton, M.D., LL.D.'i

Nervous Disease in Low Races and Stages of Culture.

Among the errors which have been diligently disseminated by
physicians who lacked ethnological information is that which
claims that diseases of the nervous system, especially those of a

hysterical character, have greatly increased with the development

of civilization, and are most common in the races of highest cul-

ture.

Both assertions are erroneous. Those intelligent travellers

who give the soundest information on this subject report that in

uncultivated nations violent and epidemic nervous seizures are

very common. Castren descibes them among the Sibiric tribes.

An unexpected blow on the outside of a tent will throw its occu-

pants into spasms. The early Jesuit missionaries paint extraor-

dinary pictures of epidemic nervous maladies among the Iroquois

and Hurons. The Middle Ages witnessed scenes of this kind,

impossible to-day.

In a late number of the Journal de Medicine, Paris, Dr. De la

Tourette points out the frequency of true hysteria and hysteroid

seizures in the Black race, among the Hottentots and the CaflBrs

of East Africa, and among the natives of Abyssinia and Mada-
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gascar. They present frequent oases of classical hysterical at-

tack and occasional epidemics of choreo-mania, affecting both

sexes. A negress of the Soudan was lately a patient in the cele-

brated clinic of Dr. Charcot, in Paris, and displayed the symp-
toms characteristic of neui-osis. Civilization, so far from in-

creasing this class of maladies, is one of the most efficient agents

in reducing them in number and severity. When it is freed

from certain elements not essential to it, especially religious ex-

citement and competitive anxieties, it acts decidedly as a preven-

tive.

Recent Contributions to American Linguistics.

The limited number of students who interest themselves in the

native American languages will welcome the appearance of

another of Mr. J. C. Filling's most excellent bibliographies, this

time the " Bibliography of the Athapascan Languages," a work
of 135 large octavo double-columned pages, every page testifying

to his unbounded industry and model accuracy. I lately showed
one of his bibliographies to a distinguished professor of classical

archaeology, who assured me that in his own much more widely

cultivated field there is no bibliographical work done equal to

this of Mr. Filling's.

The Count de Charenoey, now probably the most accomplished

Maya scholar in Europe, has published at Alengon a Maya trans-

lation by Father Ruz of Ripalda's " Catechismo y Doctrina."

This was well worth doing, but students of the language should

be warned that Father Buz wrote a Maya of his own manufac-
ture, having " improved " the language so much that the natives

scarcely recognized it.

A most valuable addition to Mexican linguistics is a " Ligero

Estudio sobre la Lengua Mazateca," by the Licentiate Francisco

Belmar, published at Oaxaca this year. The only previous pub-
lication on this language was a short paper of my own in the

Proceedings of the American Philosophical Society.

M. Raoul de laGrasserie, favorably known from previous care-

ful studies in American linguistics, has issued an " Essai d'une
Grammaire et d'un Vocabulaire de la Langue Baniva," one of

the Arawack dialects of South America.
Through the kindness of Mr. Wilberforce Eames, librarian of

the Lenox Library, I have been enabled to print in the Proceed-
ings of the American Philosophical Society an abstract of a gram-
mar of the Rio Napo dialects, drawn from a manuscript of the
last century now in that collection. These dialects belong to

the Betoya stock, of which we have had almost no grammatic
material.

The already rich literature of the Tupi has received a valuable
addition by the reprinting of Father Paulo Restivo's " Arte de la

Lengua Guarani,"' at Stuttgart, under the competent care of Dr.

Christian Frederic Seybold. It is particularly valuable for the
very full list of particles, with their use and meaning. Dr. Sey-
bold hopes in the future to bring out new editions of the exceed-
ingly rare " Explicacion de el Cateoismo en Lengua Guarani," of

Nicolas Yapaguay, and the " Katecismo Indico da Lingua Kar-
iris," of Father Bernard de Nantes.

Polynesian Ethnology.

The Polynesian Society, whose headquarters are at Welling-
ton, New Zealand, commenced this year the publication of a

quarterly journal devoted to the ethnology, philology, history,

and antiquities of Polynesia. The first two numbers contain a

collection of generally excellent articles, several of which are

printed in the dialects of the islands, with translations. One of

some length on the races and prehistoric occupation of the Phil-

ippines is a collation from a number of printed sources, not add-
ing new material to our knowledge of the subject. An article on
the inscriptions of Easter Island, by Dr. A. Carroll, designed to

present translations of the inscribed slabs, is singularly unscien-
tific and out of place. What is worse, he announces other trans-

lations in prospect, which he professes to read through the
medium of ten different American languages! This is enough,
or should be enough, to secure the non-publication of his paper
by any learned society.

A number of lists of ancestors, native genealogies, are given.

In some instances these extend for a hundred generations, the
children being carefully taught to repeat them accurately. The
length of a generation is estimated at about twenty years, so a
maximum of two thousand years would be covered by these
records.

The Aryan Question.

This question, which, like Banquo's ghost, " will not down,"
came prominently forward at the last meeting of the German
Anthropological Society, held during the first week of August in
Ulm.

Dr. Von Lusohan took the opportunity to make an onslaught
on Professor Penka's well-known hypothesis that Scandinavia
was the original home of the European race. The trouble is,

that at a time when we know a large part of Europe was well
peopled, Scandinavia was covered with avast glacier; and no
evidence that its soil was occupied during the " Old Stone Age "

has yet been adduced. This should be enough to suppress
Penka.

The distinguished craniologist. Professor Kollmann of Basel,

declared on the strength of skull-forms that there must have
lived in Europe in neolithic times at least three, if not four,

'•autochthonous" races, which gradually intermingled and, by
this blending of powers, gave rise to that superior intelligence

which laid the foundation of European culture and assured the
predominance of the white race of that continent in the later his-

tory of the world. Certain it is that neither he nor any other
craniologist has been able to define either any European or any
Aryan "type" of skull; and if the general theory of the cranial

type is to be saved at all, it must be by some such ex post facto
hypothesis as this.

The next meeting of the society will be held next August in

Hannover.
Ethnology of the Eskimos.

A clear and pleasant account of the Eskimos appears in recent

numbers of Das Ausland, from the pen of Fridhjof Nansen, the

celebrated explorer of Greenland.

From their close similarity wherever found, and from the slight

differences in their dialects, he believes them to have developed

from some small and homogeneous stem In comparatively recent

times and to have spread along the coasts of the icy sea. He ex-

presses some doubt as to whether they occupied the southern
extremity of Greenland when it was first discovered by the

Northmen. The point from which they spread he believes to

have been somewhere on the shores of Behring Sea or Behring
Straits. In this he differs from Dr. Rink, who places their

earliest assignable abode in the interior of Alaska, and still fur-

ther from Mr. Murdoch, who, with greater probability, would
locate it about Hudson Bay.

Nansen's description of the appearance, habits, and arts of the

East Coast Eskimos is both amusing and instructive. He found

them, in spite of many nasty habits, attractive in character and
of good mental ability— all the better, the less they had been

subjected to the influence of European instruction and religion.

One of their curious superstitions is that they will not touch their

hair, in the care of which they take gi-eat pride, with any object

made of iron, not even to trim it. This recalls similar objections

to that metal in the rites of ancient Rome and Egypt. Physically

he describes them as a well-made race, quite of the average

European height, the young women sometimes good-looking.

The general tone of his article is highly favorable to the stock.

NOTES AND NEWS.

A MEETING was held recently at the State Capitol, Concord,

N.H., upon the call of the Forestry Commission, to see what ac-

tion is desirable toward the preservation of the forests among the

mountains, and at the head-waters of the principal rivers. The
Appalachian Mountain Club was represented by delegates, promi-

nent citizens of New Hampshire were present, and much interest

was manifested. The meeting formulated certain propositions

indicating desirable laws to be secured from the incoming Leg-

islature, It is apparent, however, that public discussion is neces-

ary to find out what action is desirable and favorable, and to
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arouse public sentiment sufficiently to bring about valuEible results.

The Boston Herald has started a fund to enable the Commis-
sioners to prosecute this work. The Commissioners are all mem-
bers of the Appalachian Mountain Club: Hon. Joseph B. Walker

of Concord, Hon. G. Byron Chandler of Manchester, and Rev.

J. B. Harrison of Franklin Falls. The Council of the Club has

appropriated $25, and individual members have already sub-

scribed to the Herald fund. The Council has appointed a com-

mittee, consisting of Rosewell B. Lawrence, 53 State Street, room

518, and Walter R. Davis, 121 Devonshire Street, Boston, to re-

ceive contributions from members, the contributions to be used

at the discretion of the Council as an addition to the Herald

fund, or to be expended by the Council itself in connection with

the matter of the preservation of the forests.

— At the thirty-sixth annual meeting of the Association of

Officers of Colleges in New England, held at Williams College,

Nov. 3-5, 1892, it was voted that the following memorandum be

furnished to all educational journals for publication, but with the

declaration that this action of the association does not commit
any college faculty to the recommendations made in the memo-
randum : The Association of Officers of Colleges in New England,

impressed with the real unity of interest and the need of mutual

sympathy and help throughout the different grades of public ed-

ucation, invites the attention of the public to the foUowmg
changes which, without insisting upon details, it recommends for

gradual adoption in the proiiramme of New England grammar
schools. Art. 1. The introduction of elementary natural history

into the earlier years of the programme as a substantial subject,

to be taught by demonstrations and practical exercises rather

than from books. 3. The introduction of elementary physics into

the later years of the programme as a substantial subject, to be

taught by the experimental or laboratory method, and to include

exact weighing and measuring by the pupils themselves. 3. The
introduction of elementary algebra at an age not later than twelve

jears. 4. The introduction of elementary plane geometry at an
age not later than thirteen years. 5. The offering of opportunity

to study French, or German, or Latin, or any two of these lan-

guages from and after the age of ten years. 6. The increa.'e of

attention in all class-room exercises in every study to the correct

and facile use of the English language. In order to make room
in the programme for these new subjects, the associatioi. recom-

mends that the time allotted to arithmetic, geography, and
English grammar be reduced to whatever extent may be neces-

sary. The association makes these recommendations in the in-

terest of the public school system as a whole; but most of them
are offered more particularly in the interest of those children

whose education is not to be continued beyond the grammar
school.

— An interesting experiment in naturalization, namely, the

transfer of living lobster's {Homanis vulgaris) from England to

New Zealand, has just been ci'owned with success. The fitting-up

-of steamers with refrigerating chambers for the carriage of frozen

meat from New Zealand to the Mother Country, has enabled ex-

periments to be carried out, with every prospect of success, which
were formerly considered almost impossible of fulfilment. Some
years ago humble-bees were by this means successfully caiTied to

the island colony, where they have increased amazingly, and from
whence they have since been carried to Australia and Tasmania.
Shipments of salmon ova are likewise now made almost without

loss. The latest experiment, the candying out of live lobsters, has

also been successfully accomplished. This result is due to Mr.

Purvis, chief engineer of the steamship "Ionic," who has taken

great interest ttaoughout in this work. An attempt was made
last year by the same gentleman, at the instance of the Otago
Acclimatization Society, who were aided in their efforts by Mr.

John Ewing of London and Dr. Cunningham of the Plymouth
Biological Station. The attempt, however, failed almost at the

outset. Tanks were constnicted on board the steamer, and stocked

with lobsters, but within a few days after starting all the crus-

taceans died. The construction of the tanks was probably faulty.

On the last outward trip of the steamer, Mr. Ewing obtained a

dozen tine specimens of lobsters, and handed them over to Mr.

Purvis, who safely conveyed nine of them to their destination.

These animals, four males and five females, were liberated on a

rook-built mole at the entrance to Otago Harbor, where they are

likely to thrive, and from whence they will no doubt spread

widely. The coast-line, both north and south, is rocky, and is

eminently suited for crustaceans. At present it is tenanted by a
large crayfish (Palinurus), and it will be an interesting problem
to see how the introduced animal will thrive. The crayfish is

strongly armed defensively with a strong carapace and stout spiny

prominences on its front, and on the anterior limbs. It is ex-

tremely common on the coast. But there are no crustaceans with
the formidable chelss of the lobster, and it will most probably be

able to more than hold its own. This first shipment is certain to

be followed by others, and it is almost safe to predict that in a
few years frozen lobsters will form one of the articles of export

from New Zealand.

— The fifth annual meeting of the Geological Society of Amer-
ica will, by invitation of the Logan Club of the Canadian Geologi-

cal Survey, and the Royal Society of Canada, be held in Ottawa,
in the House of Commons building. The society will be called

to order at 10 o'clock a.m., Wednesday, Dec. 39. An address of

welcome will be given by his Excellency, the Governor-General

of Canada, with a response by the president. The headquarters

will be at the Russell House.

— The eleventh annual meeting of the American Society of

Anatomists will be held on Tuesday, Wednesday, and Thursday,

Dec. 37, 28, and 29; the Sosiety of Morphologists will meet on

Tuesday and Wednesday morning, Dec. 27 and 28; and the Soci-

ety of Physiologists will meet on Wednesday, Dec. 38; all at

Princeton, N.J. The papers, so far as announced, are: C. Hart
Merriam, The Death-Valley Expedition; Reports upon Marine

Biological Laboratories; John A. Rider, University of Pennsyl-

vania, The Sea Isle Laboratory ; E. A. Andrews, Johns Hopkins
University, A Marine Station in Jamaica; D. Bashford Dean,

Columbia College, The Marine Laboratories of Europe; C. O.

Whitman, University of Chicago, The Outlook for a Marine Ob-
servatory at Woods Holl; Endowment of the American Table at

Naples, C. W. Stiles; Botanical Explorations in Florida, W. P.

Wilson; The Summer Work of the U. S. Fish Commission

Schooner "Grampus," William Libbey, Jr. ; Expeditions of the

American Museum of Natural History into New Mexico, Wyom-
ing, and Dakota, J. L. Wortman; Annual Discussion, What were

the Former Areas and Relations of the American Continent, as

Determined by Faunal and Floral Distribution? Introduction and
Evidences from Past and Present Distribution of Mammals, W.
B. Scott; Evidence fromPast and Present Distribution of Reptiles,

George Baur; Evidence from Distribution of Birds, J. A. Allen;

Evidence from Distribution of Plants, N. L. Britton.

— An International Meteorological Congress, to form one of the

many scientific gatherings in Chicago next year while the World's

Fair is in progress, is in contemplation; and an Advisory Council

of the World's Congress Auxiliary, to arrange for the same, has

been appointed. It includes the heads of the national weather

bureaus, American and foreign, the chiefs of the State services

in this country, and a few other men who have been conspicuously

identified with weather science. Very appropriately, Professor

Mark W. Harrington, chief of the Weather Bureau, has been

designated as chairman of this council. The congress will sit

during the week beginning Aug. 31, 1893; and the following

classification of topics for discussion has been made: (a) Instru-

ments and methods of observation; (b) theoretical meteorology,

including cyclones and secondary storms
;
(c) climatology

;
(d) ag-

ricultural and hygienic meteoi-ology; (e) marine meteorology; (/)

government weather service, including weather telegraphy, pre-

dictions, verifications, special thunder-storm and other service;

(g) terrestrial magnetism and atmospheric electricity, including

magnetic storms, cosmic-magnetic fields, magnetic and electric

instruments, lightning and aurora; (7i) geologic climate, including

the glacial age, quaternary changes in climate, and the testimony

of flora and fauna ; and (t) meteorologic literature.
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SKETCH OF THE FLORA OF DEA.TH VALLEY, CALI-

FORNIA.'

BY FREDERICK VERNON COVrLLE, WASHINGTON, D.C.

Since Death Valley, as shown by the published records of the

Weather Bureau,^ is the hottest and drvest arpa known in the

United States, and probably in the world, and since the observa-

tions of the Death Valley Expedition showed that the>e extreme
climatic conditions are reflected in its vegetable life, a de.icription

of this flora has an interest even greater than that incited by the

average desert vegetation.

One not familiar with the Mohave and Colorado deserts must
imagine broad stretches of treeless plains, out of which rise

abrupt mountains, not covered with trees but exhibiting naked
faces of rugged rocks with no covering of soil or lichens to con-

ceal even their coloration. In the northern portion of the Mohave
Desert region, in which Death Valley lies, the mountain ranges

are closer together and the plain is cut up into narrow deep val-

leys trending in a general north and south direction. The deepest

of these is Death Valley, its length about 175 miles, and its great-

est breadth from peak to peak about 20 miles. The lowest por-

tion of the valley is a moist plain about 40 miles long by 2 to 6

miles broad, gleaming with salt and alkali. Between this and
the mountain faces are sloping gravelly mesas, at some parts of

the valley 6 miles broad, at other points entirely absent. The
mountains themselves are abrupt and naked, the Funeral Moun-
tains on the east rising 7,000 feet, the Panamints on the west

almost 11,000. Upon the crest of the Panamint range is an ever-

green forest of pines and junipers.

The salt-flat in the bottom of the valley is quite devoid of vege-

tation, not because the moisture in the soil is too scant, but be-

cause it is so saturated with salt and alkaline compounds that no

plant can live upon it.

The mesa bears a growth of scattered shrubs not sufficient,

even at a distance, to conceal the ground between them. No
larger plant is to be seen except at certain points where, along

the line between the mesa and the salt-flat, the sub-soil is sufii-

ciently moist to support the mesquite. This is a low, almost

shrab-like, tree which commonly attains a height of 10 to 15 feet.

This characteristic then, the absence of trees, may be taken as

the most conspicuous feature of the Death Valley vegetation, as

it is of the desert in general.

> In January, 1891, an expedition was sent out by the U. S. Department of

Agriculture to explore the region of Death Valley, California, and to make a
biological survey of it. About nine months were spent In the field, and the
report, now nearly completed, will soon be published by the department.
The general botanical features ol the region, a full discussion of which will

constitute a part of the final report, are here described by the botanist of the
expedition.

' U. S. Department of Agriculture, Weather Bureau Bulletin No. 1, Notes
on the Climate and Meteorology of Death Valley, California, by Mark W. Har-
rington. Washington, 1892.

The mesas bear, besides the shrubs, a large number of berba-

ceo is plants which, although in late summer and in winter
dead and barely noticeable, in the spring months of a rainy year
come to be in some places really conspicuous. One of the desert

sunflowers {Encelia eriocephala) was at one point so abundant
that it even made the mesa appear yellow, at a distance, over an
area many rods in extent. The general impression, however, of

the traveller who is not a botanist is that the vegetation of the val-

ley consists of clumps of mesquite set here and there along the edge
of the salt flat, and a few scattered greasewood and creosote bushes
on the mesa.

Not all parts of the mesa are, however, supplied with even so

much plant life. At the mouth of Furnace Creek Canon is a broad
slope composed of mixed gravel, sand, and clay, a matrix capable,

in some parts of the desert, of supporting a varied flora; but here

for hundreds of yards is seen no plant whatever except one of the
smallest greasewoods (Atriplex hymenelytra), its individuals grow-
ing far apart and attaining the height of barely a foot.

In still other portions of the mesa occurred a phenomenon
which, if it is here interpreted rightly, is the best index that we
have of the intense heat of this region. The higher portions of
the mesa are cut up by the dry channels of the streams that fol-

low mountain cloudbursts. Between these channels, which are
callerl sometimes arroyas but oftener washes, are broad blocks of

the mesa, whose surface has lain undisturbed for undoubtedly
many thousands of years. The surface of the soil is covered

closely with a layer of small, flat, water-worn stones which have
accumulated on the top of the ground by the gradual washing
out of their original clavey matrix. The erosion of the soil has

undoubtedly heen brought about by the slow agency of direct

ruinfall. The upper surfaces of the stones have a dark brown^
almost black, color, and the dull lustre of a hard-burned brick.

The coloration of these stones is ascribed to binoxide of manganese,

produced by oxidation due to intense light acting during long

periods of time'. These so-called sunburned areas in Death Val-

ley bear no vegetation whatever. Even the two desert annuals,

Chorizantlie rigicla and Chamactis altenuata, which grow at other

points in the hottest spots, are here wanting. The soil, a firm

clayey one, is good, and the surface receives just as much rainfall

as other parts of the valley. The phenomenon is explained by no
hypothesis except that of intense heat, and a consideration of the

evidence, in the absence of direct experiment, indicates that such

a cause may be quite sufficient.

Experiments by Sachs upon active protoplasm have shown that

when subjected to a temperature of 50° C. (138° F.) it ceases to.

carry on its functions, disintegration sets in, and death follows.

But a plant may be situated in an atmosphere whose temperature

is higher than this without itself attaining so great a heat; for

two causes tend to reduce its temperature, the non-conductive

nature of the tissues themselves, and the evaporation that char-

acterizes transpiration. Yet even these sources of protection may
be overridden by a still higher temperature. The well-known

retention of vitality in the case of the spores of certain fungi after

exposure to a temperature of even 212° F. does not indicate that

a desert plant can endure a similar degree, for the protoplasm of

the fungus spore is not in a state of activity, but that o' a germi-

nating or growing plant is.

The Weather Bureau tables, in the bulletin cited above, show
five records of a temperature of 123° F. This is the temperature

of air sheltered from the effects of radiation. The temperature of

air exposed to ordinary conditions of radiation must be somewhat
higher than this, and the temperature of gravel pebbles on the

surface of the ground still higher; but, according to the principles

of molecular physics, the black stones that have been described

should reach a degree of heat decidedly greater than either of the

other bodies. It is confidently believed that a temperature of

from 140° to 150° F. is frequently attained under these conditions,

and in such a temperature a growing plant would undoubtedly

perish from heat.

That the flora of the valley may be more readily considered, all

the species observed there have been arranged in groups. A re-

view of these groups suggests some of the leading characteristics

3 See Annual Report of the Wheeler Survey for 1876, pp. 178, 179.
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of the flora. The whole number of species is 136. The group of

paludose plants contains 48 names, of which 2 are trees, 6 shrubs,

33 perennials, and 8 annuals. These plants are not representative

of the true arid flora of the valley, for they have in most cases an

abundant supply of water. Comparatively few of these species

are confined to the desert, many of them occur in the humid
regions of intramontane California, several extend quite across

the southern United States and Mexico, and a few are found

throughout the subtropical region of the world. It is a general

law, of which this part of the Death Valley flora is but a single

example, that aquatic and paludose plants do not follow those

laws of distribution which govern a true terrestrial flora.

The second group of plants constitutes the arid flora of the

region. Of trees there are none, shrubs 20, perennials 18, and of

annuals 50. Fourteen of the perennials are suffrulescent at base

and carry on the functions of life throughout the year above

ground. Three of the remaining four are grasses, the stems of

which also retain some vitality through the winter. One plant

only, Cucurhita palmata, is a true perennial, but it does not grow
in the very arid parts of the valley, and comes almost in the cate-

gory of moist-soil plants. Functionally, therefore, the arid flora of

Death Valley is made up of shrubs and annuals. The reason for

this state of affairs is found in the extreme heat and dryness of

the climate, these being the two, or we may almost say the only,

types of vegetation adapted to such conditions.

The geographic affinity of the arid flora of Death Valley is clear.

A few species, such as Mentzelia rejiexa and Oxystylia lutea, are

known only in the immediate vicinity of the valley, but nearly all

the others are common to the desert region of south-eastern Cali-

fornia, Arizona, and north-western Mexico. The topographic

position of Death Valley, as the deepest basin (480 feet below sea-

level) in this desert area, renders the valley capable of supporting

a vegetation belonging characteristically to the southern portion

of the region. Several southern species, so far as the present data

show, reach their northern limit in Death Valley.

The adaptive modifications of the flora are practically the same
as those of the general vegetation of the surrounding desert, and
will be discussed in considerable detail in the report of the expe-

dition.

NOCTURNAL SONGSTERS, AND OTHER BIRD-NOTES.

BY ROBERT RIDGWAT, M.S., CURATOR OF THE DEPARTMENT OF BIRDS,

U. S. NATIONAL MUSEUM.

Dr. Gibbs's interesting article on birds that sing in the night,

in Science for Dec. 2, reminds me that much may yet be written

on this subject. Some of our best songsters are unfortunately

not represented in that portion of the country (Michigan) of

which Dr. Gibbs writes; otherwise, his list of night singers would

not only have been considerably longer, but would have included

at least two species, the mocking-bird and the yellow-breasted

chat, that are every whit as notable as the nightingale itself.

The night-singing habit of the mocking-bird is well known to all

who are familiar with this " master of song." It is as much a

characteristic of the bird as its powers of mimicry, for not all

mocking-birds mimic, of which, however, more presently.

Next to the mocking-bird in this regard, though perhaps it

would be better said equally with it, is the yellow-breasted chat,

a bird remarkable for the oddity of its song rather than for its mu-
sical quality. Its notes are, however, loud and emphatic, and

therefore are sure to attract attention whenever heard at night-

time. Its nocturnal song — in no respect that I can discover dif-

ferent from that which it sings by day— has been familiar to me
from boyhood, first in southern Illinois, then in California and
other far-western States, latterly in Maryland and Virginia. A
pair of chats live during summer close by my home (in a suburb

of Washington), and few are the nights in May and June when
the male does not sing, at more or less frequent intervals, the

whole night through. I once thought that moonlight nights

were particularly apt to excite birds to sing; but this particular

chat kept no account of the almanac. His most brilliant per-

formance, or at least the occasion which most compelled my in-

terest, was during a specially dark night, when I purposely kept

awake to make observations. From the time that darkness set-

tled until 3 o'clock in the morning (when I shortly fell asleep)

the longest interval between his songs was twenty minutes, but
during the greater portion of the night he had scarcely finished

one performance than another was begun.
Several others of our birds may properly be termed '

' habitual

"

night-singers. Here, about my home, I hear every night during
the nesting season (unless it be storming) songs of the chipping
sparrow, the field sparrow, the indigo bird, and the golden-
crowned thrush, or oven bird ; not merely once, but repeatedly.
The night-song of the last-named bird is quite the same as that
which John Burroughs says is the love-song; but I am puzzled
to know whether at night, in the darkness, the singer launches
from his high perch into the air, as is his habitduring the waning
light of daytime. I have heard the night-song of the oven bird
so often and been so impressed with its exquisite though transient

beauty, that I feel sure Burroughs was right when he suggested
that Thoreau's "mysterious night-warbler " was really no new
bird at all, but one he was otherwise familiar with ; in short, was
none other than the oven bird. Speaking of Burroughs, recalls

an erroneous statement in one of his charming books (" Birds
and Poets," p. 98). He says: " No bird can look our winters in

the face and sing, as do many of the English birds." Surely had
he passed a winter south of the parallel of 40" in the United
States he could hardly have made this assertion. Here about
Washington, and westward to beyond the Mississippi, the Caro-
lina wren sings the winter long; and the colder, more crisp, the

weather, if only the wind does not blow, the louder rings his pow-
erful o'lrol. So, also, does the tufted titmouse heed not the cold
of winter, but bravely whistles his cheery tune of pe to, pe to,

pe to — some would not call it a song, but it is loud and clear

enough, and surely is no mere call-note. The cardinal, too, sings

more or less all winter, and so do the white throated and tree

sparrows, though there are periods, caused doubtless by meteoro-
logical conditions, to us intangible, but of which the birds take
note, when birds are little heard.

Among the many myths of popular bird-lore is that of the

mocking-birds' habit of mimicry, of which a hint was given in a
previous paragraph. In making this statement I would empha-
size the word habit, as distinguished from the term faculty; since

I would not for a moment deny this bird's ability (as a rule) to

mimic far better than any other. The point is, that mimicry is

not so much a habit of the mocking-bird as most people suppose.

The reason for the popular error is very simple: The natural

song of the mocking-bird is so varied, and is characterized by such
wonderful compass, rapidity of change, and brilliancy of execu-

tion that persons not specially familiar with birds' notes natur-

ally suppose the medley to be in large part borrowed ; and the

listener is further confirmed in this belief by the more or less fre-

quent interpolation of what he recognizes as unquestionable imi-

tations of the notes of other birds. Individual mocking-birds

differ greatly in the character and quality of their songs, some
being inveterate mimics while others seldom if ever spoil their

own incomparable song by imitation. I recently possessed one

of the best songsters of this species it was ever my pleasure to

hear. His song was wholly his own; almost infinitely varied,

wonderfully mellow and clear, bewildering in the rapidity of its

changes, and surpassingly brilliant in execution. Yet, with all

this, if any one of his notes suggested the note of any other bird

I am sure it was not intentional.

Not only do birds' songs differ materially according to the indi-

vidual, but often each individual possesses a more or less extensive

repertoire, the separate parts or tunes of which are so different

from one another that, heard without the singer being seen, they

might readily be attributed to different birds. This is particularly

true of the cardinal grosbeak; and I have not the slightest doubt

some observers have received an unfavorable impression of this

bird's song from having first, or perhaps only, heard one of the

less attractive tunes of an individual which half an hour later

might be singing a song totally different, and far finer. A pet

cardinal, which I had for several years, sang sis very distinct

songs, besides minor variations. A remarkable peculiarity of this

bird (though one which I believe to be characteristic of the species)
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was that one of these songs was almost invariably repeated until

he himself became tii'ed of it before he changed to another.

The difficulty of expressing a bird's notes by words is well

known, but the following attempt may give some idea of the dif-

ferent songs of my cardinal :
—

I. Hoit,— 'whoit,w}wit, whoit (eleven times); hoit,— whoit, tohoit,

wJwit (eleven times).

II. WAeii, wheii, loheil, wTieu,, toheii.

III. Tchew, Lcliew, tchew, tcheio, tchew.

IV. Bird'ie, hird'ie, Hrd'ie,— tcheio, teliew, tcheic, tchew.

v. Bird'ie,— Tnrd'ie, hird'ie, hird'ie, Urd'ie, hird'ie.

VI. Whoy'it, — whoy'it, whoy'et, whoy'et, chichichichichichi (a

jingling trill, so long continued that it apparently ended only when
the singer became " out of breath ").

The notes of many cardinal gi-osbeaks are clear and tender—
far sweeter than the mellowest notes of fife or flageolet.

One of my most welcome bird-guests last summer was a summer
tanager, whose favorite singing station was the summit of a tall

scrub pine-tree in a corner of my yard. All day long, from May
till August, no matter how hot the sun, he sang, robin-like, this

song: Ter-whit'-ter-way,— BB,mG him HERE; ter-iMt'-ter-way

,

—
Bring him HERE (repeated incessantly, with very strong em-
phasis and rising inflection on the '

' here "). Another male of the
same species, whose nest was in a neighboring pine grove, an-
swered thus: BKINQ-Aim-HERE, chip'-way, BEiNG-/i.wft-HERE,
BEiNa-A«;«-HERE.

This beautiful tanager and the red-eyed virio are midsummer
and midday songsters. Perhaps it is because they are representa-
tives of tropical families that they do not mind the intense heat of
the dog-days, but sing cheerily, the former from the tip-top of
some tree taller than those about il, his glowing red plumage
receiving, it may be, increased refulgence from the burning rays
of the sun, the latter, of modest olive-green and whitish garb, as
he busily gleans his insect food among the shady leafage of the
forest trees.

The subject of midday songsters brings me again to John Bur-
roughs, who, always charming and usually accurate in his de-
scriptions of bird-life, sometimes (like the rest of us) makes mis-
takes. The bird involved is the grass finch, for which he prefers
the name vesper sparrow (since adopted by the American Orni-
thologists' Union), and all he says of it is true and eminently
characteristic except the statement that " his song is most noticea-
ble after sundown, when other birds are silent,"— which does not
accord with my own experience in midland Virginia, where, in
extensive fields of a large farm, numbers were heard singing
sweetly through the hottest part of the hottest day of a hot sum-
mer,— the time being about 1 o'clock p.m., the date July 4, 1887,
and the temperature 103° in the shade 1

But the habits of birds do vary, and one day's observations, in
the same locality, may quite contradict those of a previous occa-
sion

; therefore, only repeated observations, under varying cir-

cumstances of time and place, can give us an approximately cor-
rect knowledge of the habits of any species.

LETTERS TO THE EDITOR.
**» CarresponAenU are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his
communication will be furnished free to any correspondent.
The editor will be glad to publish any queries consonant with the eharactir

of the journal.

How are Young Spiders Fed ?

In my rambles for botanical specimens in the last three years,

many new and curious things have been thrust upon my atten-
tion in the insect world, and these I have recorded for future
use. One fact in particular struck my attention, and I herewith
submit it to the readers of Science, partly to record the fact, and
partly to ask if any other readers of your excellent periodical
liave ever observed a similar fact.

We have been taught by the best works on spiders that the
young of spiders derive their food mostly from the atmosphere.
The " Encyclopedia Britannica " confirms this view.
On the 19th day of June, 1891, I discovered, in a ploughed

field, an enormous spider of the Lyeosidce species, which was 1^
inches long. She presented a very curious appearance, being
covered with scores of tiny spiders from one end of her body to
the other. When I touched her with a weed stem the young
spiders scampered off at a lively rate, only to return when left to

themselves. The spinnarets and abdomen of the mother-spider
were greatly distended. Suddenly, there was a copious flow of

white liquid which the young greedily devoured. Examining
the fluid under my microscope, I was fully convinced that this

was veritable milk, and that this spider, at least, nursed her
young, instead of bringing them up on atmospheric moisture. I

should be glad to know if any readers of Science have ever ob-

served a similar occurrence. John W. Sanborn.
Naples, K.T.

Palaeolithic Man : A Last Word.

The world was growing old apace, just as it is now, when
Man first entered upon the scene here in the valley of the Dela-

ware. Over the hills and along every lowland water-course

forests grew, died, fell, and decayed, helping to make that deep
deposit of soil which now covers the gravel and sand that agencies

no longer active had spread over the surface of the land. Just

what was the outlook that presented itself when the first Man or

Men looked about them, we can only conjecture. Mr. McGee
claims that the evidence favors the view that the soil had formed,

the forests were old, pines had succeeded oaks, and oaks suc-

ceeded pines, and the elk, deer, and bear were the chief sources

of food-supply to the wandering hunter that, reaching out from
his native land, came, saw, and conquered the valley of the

Delaware. But is this true ? Has he or has any one so carefully

studied the soil-making period that all doubt is dissipated and
shown that the Indian of historic time can only trace his ancestry

back to so recent a time as when the brute creation that still lin-

gers on our frontiers was its sole occupant ? If the reader,

curious in such matters, will look into the literature of this sub-

ject, he will find that the evidence has been produced time and
again to show that with the very commencement of this soil-

making period, are so intimately associated abundant traces of

a tool-making creature — a man — and in such a manner asso-

ciated, that the suggestion that all such objects of human origin

are "intrusive," has no real weight.

Sections of undisturbed soil, sand, and gravel are not difiicult

to make and when we find that as a result of a large series of

such, we have a uniform result, we are bound, if reasonable men,

to accept such as the truth. Now this has been done, as I have

said, and the fact obtained that relics of man of a very rude char-

acter underlie those of a more elaborate one. In an earlier pub-

lication I have ventured to call the former " fossil Implements "

and the later ones "Indian relics;" although, of course, they

were all made, I believe, by the same people, but at different

times. The apparent contradiction that rude and elaborate alike

are found on the disturbed surface has no bearing upon the ques-

tion. What the plow or spade has displaced has no longer an
archaeological significance, save as to its import as a tool or

weapon of a particular character. A stone axe is an axe wherever

and however found, but if it has been tossed about the fields or

washed by a freshet from its original resting-place, what more
can we say than that it is an axe? On the other hand, if in

a section through the soil and underlying sand we find rude

argillite implements and the very rudest pottery, and above them,

wholly in the soil, axes, celts, pipes, and pottery of more artistic

finish ; find this not once, but always ; then we have the right to,

indeed cannot honestly do otherwise, assert that the deeper,

sand-encompassed objects antedate those which occur only in

the over-lying soil. This holds good in archaeological research

in any part of the world, and is just as true as that in building a

city to-day, we are building upon the ruins of an Indian village,

or at least on ground where once the Indian passed and re-passed,

even if be did not tarry long.

But can we go back a step farther ? If we can do so elsewhere

on the globe, I hold that it is warranted to do so here and for the

same reasons. The geologists to effectively prevent this must
show that the earth previously was uninhabitable; that the phy-
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sical conditions, tlie climate, the fauna and flora alike forbid it,

and this has not been done. Man lives in less hospitable regions

now than when the Trenton gravel was laid down; the climate at

the close of the glacial period was not more severe than that ob-

taining to-day in the Arctic circle. The reindeer, musk-ox, seal,

and walrus sustain man to-day in Arctic America, and why
should they not have done so in the Delaware valley, when a

prominent feature of this fauna, as their bones in the gravel tes-

tify, they once were ? There is an Arctic flora in existence now
;

so why not here in the distant long-ago of Glacial times; and
foi'ests, we know, can flourish at the very edge of a glacier.

This whole matter is not so exclusively a geological question as

the votaries of that science declare. The archaeologist has this

surface soil and the sand and gravel beneath it clearly within the

range of his domain, and he is no archaeologist whose training

falls short of ability to study intelligently the history of these

superficial deposits.

As yet, concerning the gravel deposits of the Delaware valley,

the geologists have merely put in a denial, which should not

weigh against the careful researches of those who have given

years to the study of this subject. What is needed in these over-

crowded latter days is a proof that palaeolithic man is an impossi-

bility, When this is forthcoming, and not until then, will the

student of early man in America haul down his flag.

As to the present controversy, here is the whole matter in a
nutshell;—

I.

The stones are inspected,

And Holmes cries " rejected,

They' re nothing but Indian chips "

He glanced at the ground,

Truth, fancied he found.

And homeward to Washington skips.

II.

They got there by chance
' He saw at a glance

And turned up his nose at the series

;

"They've no other history,

I've solved the whole mystery.

And to argue the point only wearies"

III.

But the gravel is old,

At least, so I'm told;
" Halt, haltl " cries out W. J.,

'
' It may be very recent.

And it isn't quite decent.

For me not to have my own way."

IV.

So dear W. J.

There is no more to say,

Because you will never agree

That anything' s truth

But what issues, forsooth.

From Holmes or the brain of McGee.
Charles C. Abbott, M.D.

Water Rattlesnake in Captivity.

In your issue of Nov. 11, there was an interesting account by
R. W. Jones of a rattlesnake that would not eat. I had the care,

this year, of a water rattlesnake {Crotalus adamanteus), which,
after some trouble, I persuaded to eat. It was sent from Florida

to the Toronto Natural History Society, in September, 1891; and
at first we intended to put him in a cellar for the winter, and let

him hibernate; but I thought a warmer place would be more
likely to suit him, and so leave was obtained from the authorities

to keep him in a large conservatory at the horticultural gardens.

He had a glass-sided case to live in, 3 feet long and 15 inches

wide, and was himself about 3 feet long.

I put a bull-frog in with him one day, but he took no notice ot

it, beyond just touching it with the tip (or tips, to be quite cor-

rect) of his tongue. I then tried him with a brown rat (he had

now been about three months without food); when he saw the

rat he grew quite excited, and struck at him twice. I waited
about half an hour, expecting the rat to die, but the bite seemed
to have no effect, so I left the rat in the case. As this was a
Saturday, I did not see hiin again until Monday, and I then found
the rat still alive; but with a bad bite on the side of its head, and
the snake had two holes, made by the rat's teeth, through its

rattle. The gardener told me that they had a fierce battle on
Sunday afternoon, but they now seemed each afraid of the other.

I killed the rat, and left the body in the snake's case, but he
would not eat it. I next put a white mouse in his case, but of

this he took hardly any notice. About the end of March I shot

two goldfinches, and placed the dead bodies in his case. On vis-

iting him again in a day or so, I was delighted to find that one
of the goldfinches had disappeared. After this I supplied him
frequently with dead birds, and about once a month he conde-
scended to eat; but the birds he eat were always small ones, such
as goldfinches, chipping sparrows, and warblers; he never ate

any as large as the English sparrow or purple finch, several of

which I put in his case; and he never fed while any one was look-

ing at him.

His rattle was permanently injured by the rat's attack, and
ever after sounded only a feeble and subdued kind of alarm. He
changed his skin once during the summer; and, after the change,

the tints of the beautiful diamond pattern on his back were ex-

tremely bright and vivid.

I could not get him to feed at all after the beginning of August,

and he died in October, 1893, having been in captivity for a little

over a year, for the first six months of which he went entirely

without food. I gave him a shower-bath occasionally, which he
seemed to enjoy, and was, I think, more ready to feed after he
had been well moistened in this way.

I have now another and larger specimen of this rattlesnake to

take care of. It was received from Florida in October last, and
is quartered for the winter in a very warm and comfortable

green-house. He has not as yet eaten anything, but I may be able

to send you, next year, some report as to how he behaves.

I. B. Williams.
Toronto, December.

Intelligence in the Lower Orders.

Something over a year since a young lady of my acquaintance

had an experience with a beetle, which, I think, showed a very

marked degree of intelligence in the insect; and, as such instances

are somewhat rare, I venture to send you an account of it.

This beetle was a specimen of Pelidnota punctata Linn., which
was given to her in September. At first she kept it in a small

bos, feeding it with grass, leaves, and small pieces of fruits, such

as peaches, pears, etc. Occasionally she would give it a drop of

water to sip. It would sometimes bite a little out of a leaf, would
eat the fruits, and would take water eagerly.

From the first she would take the insect in her fingers several

times a day and stroke or caress it, also putting it to her lips and
talking to it all the while she handled it. When she put it to her

lips it would brush its antennas over them with a gentle, caressing

motion.

When she left her room she would shut the " buggie'' up in its

box. One day, about two weeks after she received it, she was
called out suddenly and neglected this precaution. She was ab-

sent a considerable length of time, and when she returned the

insect was not in its box nor anywhere to be seen. Fearing that

she might injure it, she stood still and called "buggie, buggie,"

when it came crawling from its retreat toward her.

After this, she would frequently leave it free in the room when
she went out, and when she returned, if the insect was not ii

sight, she would call it, and it would crawl or fly to her. As this

was continued, it would more and more frequently fly to her in-

stead of crawling, until at last it flew nearly every time it was
called. When it came in this way, she would put it to her lips

or to her nose, and the insect would appear to be pleased, moving
its antennas gently over her lips, or taking the end of her nose be-

tween them and touching it with a patting motion.
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She kept it in her room in this way. at the hotel where she was

spending the summer, until about the first of November. She

then returned to her home some tliree hundred miles further

south, taking the insect with her. Here she at first kept it in her

chamber, but the nights being sometimes very cool, it would be-

come torpid and not get lively again until afternoon Thinking

it too cool for " buggie "' there, she removed it to the kitchen.

As it still appeared more or less dormant, she put it on a cloth

above the hot-water boiler. Here it revived somewhat, but was
not very lively nor did it eat very much.
About the middle of December it fell to the floor accidentally,

by which fall it was evidently injured, as after that time it would

eat nothing, and no longer recognized the young lady. About a

week later it died. B.

and seven miles east of here, who could not have been less than

ten miles apart on an air-line, and they report the sound together

with the other phenomena to have been about the same as they

were here. I have no reliable reports from any greater distance

than that. But this indicates that the body must have been of
considerable size, and at a considerable distance from the earth.

C. F. Maxwell
Dublin, Tex., Dec. 1.

Meteoric Shower.

The well-known stream of meteors — the Andromedes or Bielids

— overtook the earth on Wednesday, Nov. 23, 1892. .4t this

observatory they were seen soon after sunset, and the fall was con-

tinued at a uniform rate until eleven hours, when their number
in a given time was diminished by half. The display was at a

maximum of magnificence between the hours of nine and ten.

From 9 to 9.16, one hundred fell; from 9.35 to 9.46, one hundred;

from 10 13 to 10.26, one hundred; and this rate was maintained

nearly all the evening. Likely, three fourths of all that came
were seen, since the e.ve was held steadily on the radiant, which

was in Andromeda, not far from Brooks's comet. Of course, the

meteors were not connected with that body. The highest number
seen et once was six, and they seemed to emerge from the same
point. Two were almost as brilliant as Jupiter, and left trains.

Perhaps one-tenth of all seen had trails. Their velocity was not

great, as this stream overtakes the earth, instead of meeting it.

Edgar L. Laekin,
Knox College Observatory, Galesburg, 111.

Pseudoaurora. ,

In Science for Dec. 2 (p. 318) there is an interesting note re-

garding a peculiar appearance simulating the aurora around
electric lights in Minneapolis. The writer approached the city

from the suburbs and noticed nothing till he had passed the gas
lights, but as he approached an electric light he saw beams
emanating from it, and these disappeared on passing the light.

The air was full of frost particles, giving an appearance of light

fog. These appearances were simply shadows cast upon the fog

by projecting arms or objects in the beam from the light and had
no connection with electricity. These rays may be seen at any
time when there is smoke, light fog, or mist. The easiest way
to see them is to stand directly under the light and look up.

Another way is to approach the light from a distance of 300 feet

with the iron support of the lamp hiding the bright light from
the eye. Any little opacity in the globe will throw a shadow
into the fog. Oftentimes these rays are very beautiful, especially

when seen through the branches of a tree.

These shadows are really the same as the Brocken Spectre, about
which so much has been written. See this journal for Sept. 27,

1889, for an explanation of the phenomenon. Also American
MeteorologicalJonmal, March, 1890, p. 515.

H. A. Hazen.
WaaWngton, D.C., Sept. 10.

Ink-Stains.

To remove bad ink-stains from white linen (shirts, table-linen,

etc.) place the stained part in Sabarraque's Solution, leaving the

article in the solution until the linen is while. This must be used

only for white goods. After a short time in the solution the ink-

stain will gradually take on a copper color, gradually fading to a
greenish hue, and finally nearly white. Washing in cold rain-

water will finish. I believe this to be new.
A. M. Whtton, M.D.

Broctport, N.T., Deo. 8.

Brilliant Meteor.

On the night of Nov. 39, about 8 o'clock, a very large meteor
was seen passing westward, a little to the south of this place.

Just as it seemed to be passing the body exploded, producing a
sound that was distinctly heard, resembling that of a rocket ex-
plosion or a pistol-shot. After the explosion a body half as large

as a full moon moved away to the westward, making a hissing,

or frying sound. I have seen no one who saw the meteor before

the explosion. The whole country was brilliantly lighted for a
moment as if by a continued electric discharge, but at the time
of the explosion the light was red and blue, or perhaps violet.

The sound of the explosion was heard by parlies five miles west
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The subject of irrigation has of late years assumed an impor-

tance that it has long merited but has not received. If that man
be a benefactor of the human race who makes two blades of grass

grow where one grew before, how much more a benefactor was
he who first drew from creek or river the waters the heavens

refused to bestow, and who thus became tenfold, yes, a thousand-

fold, a human benefactor I Unfortunately, his name, his birth,

his lineage, are all unknown, for the process of irrigation under

one form or another has been practised since the earliest time of

which there is any historic record. Perhaps the idea originated

in those countries where rivers overflow their banks periodically,

and where a certain definite time in the year may be considered

to bring the flood. Be that as it may, in Egypt, in India, in

China, irrigation has been a practice for many thousand years,

and in these countries is now more extensively in vogue than ever

before. It is not only in civilized and semi-civilized communities

that irrigation is found, but in savage ones also, for recent trav-

ellers have noted the presence of irrigating ditches among certain

African tribes, which, while not savage in the worse sense of the

word, have still not yet reached the platform upon which semi-

civilized races are assumed to stand.

In these older, eastern countries, irrigation is thus of very great

antiquity. In the newer ones of the western and southern hemi-

spheres, while of far less age, it cannot be said to be of any less

importance. The Australian colonies have done a wonderful

amount of irrigation engineering, this being necessary by reason

of the peculiar climatic conditions and their vast tracts of other-

wise unproductive territory. The work, too, being under gov-

ernment auspices, is of a more gigantic character than in any of

the newer countries using irrigation. Of these our own country

is not the least. In our western territory, while there are vast

areas that can never be brought under t'le dominion of the plow

and harrow, there are almost equally vast ones that will be gardens
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in that time when the vivifying touch of water shall have reached

them. Even now in California, Arizona, Utah, Colorado, and
other western States, the subject of irrigation is a dominant one

;

and, as it is so vitally concerned with the growth and prosperity

of the people, the general government has taken hold of it in cer-

tain ways. The titles which head this article are some of the

more recent publications concerning this great question. They
are by no means all that have appeared, but from a mere glance

at them one may glean an idea of the extent and importance of

the work.

The portion of the Eleventh Annual Report of the U. S. Geo-
logical Survey, which deals with irrigation, is a comprehensive

document, full of valuable information. It is enriched by three

maps of the arid region of the United States, and upon which are

plotted the areas under irrigation, the forestal areas, and the

drainage areas. It may be well to say that the arid region, as

defined by the report, is all the country lying between the 100th

meridian on the east, and the irregular line formed by the Sierra

Nevada mountains, as far south as the 37th parallel and the Pacific

Ocean south of it, on the west. Over this vast area there are scat-

tered tracts of greater or less extent that are now being irrigated.

Tracts that without water would never be able to support any
but a scanty population ; but that with it, will be and are the

homes of thousands.

The report details the scope of the work undertaken, and de-

scribes the methods by which it was carried on. The means of

measuring the volume of water discharged by different streams,

the measurements of rainfall, the amount of evaporation from
river or lake surfaces, and finally the hydrography of the drainage

basins, are all treated in full. The latter is especially complete,

for we have here accounts of the Yellowstone, the Missouri, the

Arkansas, the Rio Grande, the Gila, the Truckie, the Carson, the

Salt Lake, and the Snake River basins. There are also tables of

monthly discharges of many large and small streams, and tables

of gaugings at various stations. Under the head of '
' Engineer-

ing" are given details of the work of various field-parties. Then
comes a statement of the director of the survey, to a House com-
mittee on irrigation, in regard to the arid lands. In the course of

this the situation and extent of forests, the general physiogra-

phy of the district, artesian irrigation, conditions affecting the

artesian water-supply, the limit of utilization of artesian water

are discussed ; many tables of statistics concerning wells are given,

followed by a general consideration of the geological conditions

affecting the supply. The last paper is a bibliography of irriga-

tion literature, embracing many titles, but not claiming to be in

any way complete. This, in brief, is an outline of the contents

of the second annual report of the irrigation survey, during the

course of which over $235,000 was expended.

The second title mentioned contains mainly tables of tempera-

ture and rainfall for Arizona, New Mexico, Utah, Nevada, Cali-

fornia, and Colorado. It is prefaced by a report on the climatol-

ogy of the arid region by General Greely, in which are discussed

the general features of rainfall over the area. In several appen-
dices by LJeut. W. A. Glassford are given accounts of the climatic

conditions of the States and Territories dealt with in the report,

which will prove of value to the inhabitants of the respective

regions. It is not possible to refer in detail to all the interesting

features of these reports. We cannot forbear quoting the intro-

ductory paragraph to the account of California and Nevada, as it

shows the value already attached to irrigation in places where
it has been used. It may be well to say, however, that these

remarks do not apply to all parts of the State, inasmuch as the

rainfall in the north-western portion is normally as great as in

many parts of the country where irrigation is never practised.

Lieutenant Glassford says :
—

"Irrigation does not present itself to the Californian farmer and
capitalist as a mere experiment, as a problem whose solution de-

naands the risk of any loss of time or labor, as a thing to be cau-

tiously considered and timorously adventured. Here is a State in

which all are agreed that the irrigating ditch is the life of the valley,

and the only point which at all needs determination is the amount
of water available. Here has developed an agricultural population

who look upon rainless skies not as a curse, but as the best gift of

nature, since they have themselves a control over the weather be-

yond the reach of men elsewhere. In 40 years the flume of the
miner has grown into the ditch of the farmer, and brings to light
more wealth now than when its stream was directed upon the
auriferous gravels. In these 40 years irrigation has extended
until It may now be clearly seen to approximate ihat condition in
which all the water available is put to use upon the soil, and no
more can be obtained. The limit is in sight even though it has
not quite been reached, the limit of water which may be drawn
from streams by gravity ditches. The future must deal with
other sources of supply and other means of utilizing existing
sources."

The third title, the final report of the irrigation commission or
the " Artesian and Underflow Investigations " of the Department
of Agriculture, is of a miscellaneous character, but contains much
valuable information. A very limited edition only was printed,
and it is probably not to be found in many other than public
libraries and those of congressmen. The first part, by R. J. Hinton.
special agent, deals with the subject in a general way, consider-
ing the progress made in America in irrigation works as compared
with other countries, its value for fruit culture, and the progress
of irrigation in the States and Territories of the great plains
region and the Pacific slope. Part 2, by E. S. Nettleton, consists
mainly of profiles and maps, but also contains remarks upon un-
derground and artesian water-supply of the eastern portion of the
plains, largely in the two Dakotas. Part 3, probably the most
important of all, contains the reports of the geologists. The ob-
ject of this division of the investigation was to ascertain "the
source, volume, and availability of the underground waters of
most of the area of the great plains." Professor Hay's field was
between the 97th meridian and Ihe Rocky Mountain foot-hills.

He explains the geological structure, topography, and water-sup-
ply of the region, and then devotes considerable attention to the
artesian wells of the Dakotas, examining into and describing the
geological structure of the country where wells are now found or
where they may be successfully sunk in the future. The portion of
territory covered by the report of Professor R. T. Hill is in Texas,
eastern New Mexico, and Indian Territory west of the 97th
meridian. In his general discussion of underground waters, he
shows their existence to be dependent upon geological structure,

and explains in a lucid way why this is so. Topography, has, of
course, much to do with it, but topography is really dependent
upon geological structure. There is little likelihood of obtaining
artesian water in mountain regions, because of the highly meta-
morphosed condition of the rocks, and the (generally) great incli-

nation of the strata. On the contrary, he says, " the most favora-
ble and usual condition for artesian wells is that of strata inclined
slightly at an almost imperceptible angle with the surface slope.

This condition prevails in gently sloping basins and not in moun-
tains." It is by bearing this principle in mind that successful
search for artesian water may be conducted, although, of course,
aU gently sloping plains are not equally likely to retain surface
water to give it out eventually as artesian.

Many details of geological structure of the different regions in-

vestigated by Professor Hill are given. They are too numerous
to be mentioned here. The author's familiarity with the Texas
and Indian Territory country enables him to present its geological
features with great clearness. This is especially the case with
the Grand Prairie regiou. The water conditions here consist of

(1) rivers, (2) springs, (3) artesian wells. Of these the most inter-

esting and remarkable are the springs. One of the largest groups
is a few miles from the city of San Antonio. It forms the head
of the San Antonio River, and flows at a rate of 23,000 gallons
per minute, or 50,000,000 gallons per day, forming a lake or
natural reservoir near the city, and furnishing the 48,000 inhabi-
tants with water without any appreciable decrease in the flow of

the river. Another group is near Del Rio, on the edge of the Ed-
ward's Plateau, about five miles from the Rio Grande. Of this

Professor Hill says: "From the deep-seated rock at its bottom
the water can be seen welling up in a great column, and it has
the same peculiar greenish blue of the other streams of this class.

No live oaks or other trees surround it, and it stands alone, a
great fountain in the desert." These springs occur at intervals



348 SCIENCE. [Vol. XX. No. 515

along a line 400 miles in length. "They do not break out from

bluffs or fall in cascades, but appear as pools, often in the level

prairie. . . . The pools are carpeted with exquisite water-plants,

forming a waving mass in which may be seen many fishes. So

transparent and crystalline are these waters, that objects 15 to 30

feet below the surface appear only a foot away. No tint of sur-

face debris or of storm sediment mars the crystal clearness, for

they are purified by rising through nature's filter, a thousand feet

of the earth's strata." These are natural artesian wells, the water

being forced from the ground by hydrostatic pressure acting from

many miles away. In his summing-up of the Grand Prairie,

Professor Hill remarks: "I drove during the great drought of

1877 from Decatur to Fort Worth [about 50 miles] over a rich,

grass-clad region, without being able to secure a drop of water

for myself or team the entire distance, while dozens of suffering

teamsters were begging and trying to buy water from the owners

of the few and all but exhausted surface wells along the way.

With the knowledge now before us, every foot of that vast area

of the Grand Prairie, being underlaid by water, could be cut into

40-acre tracts, upon each of which, if flowing water could not be

obtained, magnificent negative wells rising nearly to the surface

could be obtained, furnishing an abundance of waters unaffected

by drought."

The •' red beds" of Oklahoma. Texas, and New Mexico occupy

an area of about 100,000 square miles and receive their name

from the color of the rocks, -'glaring vermilion or deep-brown

chocolate sometimes prevailing, varied only here and there by a

bed of snow-white gypsum." The principal area is about 350

miles long by an average of 150 miles wide. The whole series is

considered to be "probably a single unbroken formation, repre-

senting the sediment's of an ancient inland sea." This country is

not favorable for the finding of artesian water, although a few

surface wells occur at intervals. The Llano Estacado is a plain

of about 50,000 square miles area, nearly level, unbroken by trees

or bushes, and unseamed by water-channels. Its name is from

the Spanish, meaning a wall or palisade, and is derived from the

fact that there is a steep and abrupt declivity on all sides but

that toward the south east. It is practically without surface

water, there being only a single running stream throughout its

whole extent, and this has a length of only about 10 miles, when
it is swallowed up in the earth. The cause is found in the

porosity of the soil which allows the rain to soak into it immedi-
ately. This circumstance, however, is favorable for securing

water by wells, and accordingly it is found that wherever they

have been dug, water has been found. With water upon its sur-

face, the sterile character of the great Llano will soon be a thing
of the past.

We cannot go further into the details of Professor Hill's report

here, but must content ourselves with saying that it is to be

hoped it may be published in some more accessible form than ini

a government document that is limited to an edition of less than.

1,500 copies.

The report of Professor L. E. Hicks deals mainly with the con-
ditions in Nebraska, and we have an account of the geological

structure of the State as related to underground waters. He also

considers the irrigable lands and gives an interesting account of

the Loup Valley, which lies on the borders of the humid and the

arid regions, where rainfall is sometimes abundant and again,

scanty. It becomes, therefore, a matter of great practical mo-
ment to ascertain the possibility of irrigating the land. This can
only be done in the valleys, the rest of the country being cut and
scarred in a peculiar and intricate way. The capacity of the

Loup River for irrigation is limited to about 1,000,000 acres of

land, and, as it happens, this is also the amount of land that is-

capable of irrigation. The last report in the volume is by Pro-

fessor 6. E. Culver, who treats of the artesian wells of the Da-
kotas.

Part IV. of this report is by J. M. Gregory and F. F. B. Coffin.

The part written by the former is general in its character and
treats of the conditions in western Nebraska, Kansas, and Okla-
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boma, and eastern Colorado. CofiSn's short report deals with the

Dakota artesian basin and contains little of value.

The papers mentioned last in our title are the irrigation bul-

letins of the Census Office. These have been prepared hy Mr. F.

H. Newell, special agent on irrigation, and they cover nearly all

the territory in which irrigation has been or may be practised,

except California and Nevada, and these States are under con-

sideration. In these bulletins we have accounts of what has been

done in the separate States, together with a general outline of the

physical conditions. One of them is devoted to artesian wells,

and in it mention is made of the various artesian areas of the

States. The latest of the series is largely statistical in its char-

acter and contains four maps of the country west of the 97th

meridian, upon which are shown the irrigated areas, the size of

crops produced by irrigation, the proportion of irrigated land to

the whole, and finally the average size of the irrigated crop hold-

ings in various sections. This notice is already too long to enter

into the details of these bulletins : we can only commend them to

those making a study of this important subject.

The diverse origin and character of the publications treated of

in this notice, all of them, however, emanating from the general

government, cannot fail to give rise to some thought. It is ob-

served that the Geological Survey, the Weather Bureau, the Irri-

gation Inquiry Branch of the Department of Agriculture, and the

Census Office are all concerned in their production. It is true

that the Weather Bureau is now an integral part of the Depart-

ment of Agriculture, but it was not when the report in question

was issued. There are, then, three separate departments of

the government concerned with this work. Where it is thus di-

vided there is certain to be more or less duplication. It will be

remembered that when the surveys of our western territory

under Hayden, Wheeler, and Powell were being carried on, there

was a continual clash and more or less repetition. When they

were finally consolidated under one head, this duplication was
done away with and the work executed with equal thoroughness.

If, now, the various offices investigating the irrigation question

were consolidated under one management, the danger of duplica-

tion, and the expenditure of money twice over for the same work
would be avoided. The intimate connection between the matter
of irrigation and the agriculture of the country shows the advisa-

bility of placing it under the control of the Secretary of Agricul-

ture. There has already emanated from that department one of

the most valuable of recent reports. The connection of the
Weather Bureau would facilitate the collection of rainfall and
temperature statistics; and the establishment of a Bureau of Irri-

gation with a corps of irrigation experts, all under the control of
one head, would give in the end far better results than can be ex-

pected from the diverse character the work now presents. The
TJ. S. Geological Survey and the Census Office are collecting

statistics of rainfall, estimating the flow of streams or studying
the relations of soil to climate. These may properly be regarded
as the work of the Weather Bureau. So, too, when the irriga-

tion inquiry of the Department of Agriculture was in existence,

it duplicated portions of the work of the Geological Survey. The
time now seems ripe for a consolidation of the various irrigation

inquiries. The headquarters of this Bureau of Irrigation seems
by right to be the Department of Agriculture.

Joseph F. James.
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THE GROWTH OF CHILDREN.

BT FRANZ BOAS.

DuEiNa the past years a vast number of observations referring

to the growth of children have been accumulated. The method

of treating the results of such observations has been largely a

comparison of averages and of the frequency of occurrence of

cases between certain limits, for instance, frequency of occur-

rence of statures from inch to inch, or of weights from pound to

pound.

In discussing the results of such observations, the question

arises in liovv far the results have a physiological meaning and in

how far they are purely statistical phenomena. It is generally

assumed that the figures express physiological facts.

Serious objections, however, may be raised against this point

of view. In almost all cases, excepting observations like those of

Wretlund,Malling-Hansen,and Carlier, the observations have been

taken only once on a great number of individuals, not repeatedly

through a long number of years on the same individuals. For

this reason the classes, when arranged according to ages, will be

differently constituted. The younger classes contain many indi-

viduals who will not reach the adult stage, while the older classes

contain only few individuals who will die before becoming adults.

When we assume that all classes are equally constituted, we as-

sume implicitly that the value of the measurement under con-

sideration has no fixed relation to the mortality, which assump-

tion seems to be very doubtful. Without considering details, it

would appear very likely that individuals far remote fi'om the

average, showing either too small or too large measurements,

approach the limits between physiological and pathological varia-

tion, and are therefore more likely to die. This would imply a

greater variability of the measurements of deceased individuals

of a certain age than of the living individuals of the same age.

The series of living individuals of all ages can be equally con-

stituted only when the nieasurenifntsof the li ring and the deceased

show the same values. This fact has already been pointed out

by H. Westergaard (" Grundziige der Theorie der Statistik," p.

188).

We have a few observations which seem to make the identity

of the series of measurements of the living and of the deceased

individuals of the same age very improbable. The most important

among these is the peculiar decrease in the brain-weight after the

twentieth year in males. This can hardly be explained in any

other way than by assuming an increased death rate among men
with very large brains at an age of about twenty years.

Bowditch and Roberts have shown that, on the average, chil-

dren of well-to do parents are taller and heavier than those of

poorer parents. Carlier has shown the same phenomenon by

proving that a number of children of a certain class when brought

under more favorable condiiions (i.e., in a military training school)

grow moi-e rapidly than the rest who are left in their former con-

ditions. We know that the mortality of children is greater

among the poorer classes than among the well-to-do classes.

Therefore among the young children a greater percentage belongs

to the poorer classes, who are at the same lime shorter of stature,

than among the older children. This fact expresses itself un-

doubtedly in the averages of measurements collected in our public

schools.

These considerations seem to me sufficiently important to

doubt the physiological value of any figures obtained by means of

single observations. It does not seem unlikely that the correla-

tion between measurements and mortality is more strongly em-

phasized at certain periods than at others. If, for instance, many
individuals of retarded growth should die during the period of

adolescence, this misjht give the real explanation of the curious

overlapping of the curves of growth of girls and boys, the girls

being heavier and taller than boys between about the twelfth and

fourteenth years. I am strengthened in this opinion by the ob-

servation made by Dr. G M. West, that the extent of this period

and the amount of overlapping is the smaller the more favorable

the conditions under which the individuals live. It would be in-

teresting in this connection to study the curves of a people which

has a very high death rate among young children.

A second point of view which seems to limit the physiological

value of the curves relating to growth is the following. I have

shown on a former occasion {Science, Nos. 483 and 485, 1802)

that, owing to the asymmetry of distribution of cases in the jears

preceding maturit;y, the average of all observed values cannot be

considered the most probable value belonging to the age under

consideration. I have also shown that this asymmetry and the

increase of variability during the period of adolescence are purely

statistical phenomena. Dr. H. P. Bowditch, in his ini cresting

discussion of the growth of children {23d Annual Report of the

State Board of Health of Massachusetts, p. 479 S,), has compared

children of the same percentile rank from year to year. He dis-

cusses the feasibility of such a proceeding and considers it likely

that the same children on the average will remain in the same

percentile gi'ade. I believe it can be shown that the children are

more likely to vary in rank than to remain stationary in this re-

spect. Any correlation between measurement and mortality

must have a disturbing effect. Besides this, we will consider

for a moment all those children separately who will, as adults,

have a certain percentile rank and investigate their position during

the period of rapidly decreasing growth, during adolescence. It

seems reasonable to assume that the average individual (not the

average of all individuals) will retain its percentile grade through-

out life. For instance, the man of the eightieth percentile grade

will have belonged to the same grade vphen a seventeen-year-old

boy. At this period a number of these individuals will be in ad-

vance of their age, while others will be retarded in growth. It

seems likely that the retardation or acceleration is distributed

according to the law of proViability. As the amount of growth is

decreasing rapidly at this period, the number of retarded indi-

viduals will have a greater influence upon the averwge than those

of accelerated grovvch, that is to say, the average of all observed

values will be lower than the value belonging to the average boy

of seventeen years of age, and as the latter will probably have the

same percentile rank throughout life, the average will represent

a different percentile rank. We can show in the same way, by

compai'ing the composition of the same percentile grade year

after year, that its composition must change. During a period

of retarded growth the individuals in advance of their age will be

less remote from the percentile rank in question than those whose
growth is retarded. Therefore the coniposition ot each percentile

grade cannot remain constant.

The interest of a knovledge of the actual anthropometric con-

ditions of children of a certain age shall not be depreciated, but

this raw materi^il does not allow us, or at least allows us only in

a very imperfect way, to draw inferences of physiological value.

In order to enable us to draw these inferences, the material

which we uiake a subject of our study must be in every way
homogeneous. This can be accomplished in two ways. A very

large number of children may be measured once, and year after

year those who die and those whose further fates are unknown
must be eliminated from tne list. When all have become adults,

the survivors and thos'^ "ho died during their first, second, third,

etc., years must be treated separately. Furthermore, pains must
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be taken to discover if any marked difference exists between the

social composition of these groups. While this method may give

satisfactory results at a moderate expense, it is far inferior in

value to the method of repeated measurements at stated intervals.

In this case the same subdivisions must be made, and changes in

the social status and in the health of individuals must be recorded

and eliminated. In order to carry out such a plan, it would be

necessary to organize a bureau with sufficient clerical help to

carry on the work. The questions underlying physical and men-
tal growth are of fundamental importance for hygiene aud educa-

tion, and we hope the time may not be far distant when a work
of this character can be undertaken.

Psaltriparus minimus has a brown crown patch, while P. plum-
beus has a lead-colored crown like the back.

P. lloydi has an ashy crown and black bars on sides of head.
This is a southern bird, while the other two may be found as far

north as Oregon or Washington.

SOME ODDITIES IN BIRD-LIFE.

BT 0. W. SWALLOW, WILLSBURGH, OEBGON.

It is not my intention, in this article, to describe any new spe-

cies that are unknown to ornithologists, but there are many
nature-lovers that cannot identify the birds easily; with such, I

hope these descriptions may help and create a stronger desire to

know more of the birds.

I will try to describe a few birds that are not as well known
to the general observer as the robin, and which, by their rarity

or peculiar habits, make them especially interesting to study.

The first species I will notice is Townsend's Solitaire (Myadestes

townsendii). This is a rare bird to me, as I have never secured

but one specimen. It may almost be called a hybrid between
the thrushes and flycatchers, yet. by its color and flight, it some-

what resembles the shrikes. These birds are not as large as the

robin, being a more slim bird with longer tail. They measure in

inches somewhat as follows: Length, 8.5; extent of wings, 13.5;

wing, 4.5; tail, 4.25; tarsus, .75. Their bill is about one-half

inch long and strongly resembles the flycatchers, being broad and
flat and slightly toothed. Bill and feet are black; the back is

brownish ash, or slaty; the breast is lighter, shading into light

ash on thecrissum; top of head brownish black, lighter at base

of bill ; throat light ash ; alight ring about the eye; wings and
tail brownish-blaok

;
primary wing-feathers slightly edged with

white and the secondary wing-feathers and outer tail-feathers

quite extensively white-edged, the primaries and secondaries

with a spot of yellow or tawny, giving the wing the appearance

of having a bold bar of this color at the point of primary coverts;

tail forked and slightly double-rounded.

This seems to be the only species of the genus found in the

United States. They are probably more common between the

Eocky and the Cascade ranges ; but stragglers may be found west

of the Cascades, even to the Pacific Coast; as I am informed by

Mr. R. H. Lawrence that the species has been taken at Astoria.

They are reported from New Mexico by A. W. Anthony in the

Auk. Dr. Coues gives their range as north to British Columbia,

stating that they build on or near the ground, laying bluish-white

eggs, spotted with brown.

The Bushtits {Psaltriparus), although very small, dull-colored

birds, are quite interesting and odd, as is also their nest, which

is an ingeniously woven, pensile structure that may be found in

bushes at the height of one's head, or twenty feet or more up in

trees. One that I found last spring was near the end of a long

hemlock limb, about twenty feet from the creek over which it

Lung. It was securely fastened to the small, slender twigs in

three places. It was about nine inches long and four and one-

half in diameter, outside. It was well and thickly woven, of

moss and cottony substance, being strong enough to hold a num-
ber of pounds weight. The entrance was a small hole in one

side near the top, and the bottom was well lined with feathers.

They lay from six to nine small white eggs. These diminutive

birds are only about four Inches in length, with short, rounded

wings less than two inches, and a narrow graduated tail some-

what longer than the wing. They are of a slate color above,

shading into ashy on the under parts. They have no bright

colors and are not crested. Bill and feet black. These lively

little busybodies keep up a continuous twittering as they flit from

twig to twig. There are but a few species found in the United

States.

A DEFINITION OF "SOLUTIONS."'

BT C. E. LINEBAHGEE, CHICAGO, ILL.

Within recent years great progress has been made in our
knowledge of solutions. This has been in main due to the appli-

cation of the laws established for gases to solutions. Solutions

are intermediate between liquids and gases. The theory of gases

has been well developed, and the next problem is to devise a gen-

eral theory of liquids. There are two ways of getting at the na-

ture of liquids, — through the critical point and through solu-

tions. Pellat ^ has recently shown the need of pnecision in the

definition of the critical point, and has deduced from a considera-

tion of the iso-thermal curves of carbon dioxide determined by
Andrews ^ a definition at once concise and precise. It is my
intention in this paper to subject to examination the existing

definitions of solutions, and, if they be found inadequate or in-

accurate, to propose another. Definitions, the preliminaries of

science, are but landmarks of classification As scientific knowl-

edge advances, the classifications and definitions change: they

are provisional and progressive. Until within a few years, our

notions of the nature of solutions were so vague that it was not

possible to insist upon precise definitions; but now that we
have a theory of solutions that rivals the theory of gases in sim-

plicity and even surpasses it in the accuracy of its experimental

results, it is time that a suitable definition be adopted.

Among the formal definitions of solutions (which are not very

numerous) of acknowledged authorities, I will quote for the sake

of comparison the following:

—

(a) " Auflosung heisst, wenn sich ein fester Korper rait einer

Fliissigkeit (einem tropfbar-fliissigen Korper) so verbindet, dass er

in dieser Verbindung flussig wird. . . . Die Fliissigkeit nennt
man dann das Losungsmittel, der vorher teste Korper heisst auf-

gelost, und die neue Verbindung eine Auflosung " (Berzelius,

Lehrbuch der Chemie, I., 424, fifth edition).

(6) " The liquefaction of a solid or gaseous body by contact with

a liquid, the solid or gas being diffused uniformly through the

liquid and not separating when left at rest " (Watts' Dictionary

of Chemistry, article Solutions).

(c) "Losungen sind homogene Geraenge, welche man durch

mechanische Mittel nicht in ihre Bestandteile sondern kann

"

(Ostwald, Lehrbuch der allgemeinen Chemie, I., 606).

In these typical definitions there are three questions that re-

quire examination: (1) What is the state of aggregation of solu-

tions? (2) Is homogeneity necessarily a characteristic of solu-

tions alone ? (3) What is to he understood by mechanical means,

and is it true that solutions cannot be decomposed into their con-

stituents by such means 1

As to the first question, it is seen that the two first definitions

regard a solution as liquid, which is, indeed, the common con-

ception. Yet undoubtedly solids have the power of dissolving

one another under certain conditions, so that a solution may be

solid.* The expressions " solutions of gases in gases," of "liquids

in gases." and even of "solids in gases " are quite general and

used by good authorities. Thus the state of aggregation of solu-

tions may be gaseous, liquid, or solid. (See, however, the defini-

tion proposed below).

But are there not homogeneous mixtures that are not solutions,

no regard being had, however, to mixtures of powders, etc.?

Every one knows what solutions of cry.stalloids, such as sugar or

1 By solution is understood in this paper tlie ready-made mixture, no ref-

erence being had to its mode of formation; for the action of the solvent upon
the substance to be dissolved as well as the product of the action is commonly
called a " solution."

= De la Deflnitlon et de la Determination du Point Critique, Jour, de Phys.

(3). I., 225.

8 Phil. Trans. II. 1869.

* Van't Ho£f. Zeltschrift fur physikaiische chemie, 5., 323.
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salt, are like, and that is perhaps the reason that so little atten-

tion has been paid to the deBnition of solutions; what every one

has a clear idea of, hardly needs defining. But when we come
to speak of solutions of colloids, difficulties arise. It is not hard

to distinguish true solutions of crystalloids, for they are charac-

terized by the circumstance that for every temperature there is

a fixed and constant ratio between the quantities of substance

dissolved and solvent. But when we come to apply this criterion

of solubility to colloid solutions, we find it insufficient. Some
maintain that such solutions are in reality nothing but suspen-

sions or emulsions '; and indeed this may be true in certain cases,

for there exist as wide differences between colloids and colloids

as between crystalloids and colloids. But the question at issue

is, Can a suspension or emulsion remain perfectly homogenous
for an indefinitely long time? The question can be answered in

the affirmative in the case of suspensions or emulsions in which
the suspended or emulsified particles have the same density as

the suspending or emulsifying liquid. This is an extreme case,

it is true. Still it proves that there may be entirely homogeneous
mixtures which are certainly not solutions.

Again, it may be said that the surface tension between the ex-

tremely small emulsified or suspended particles and the liquid

may be so great that, in comparison with it, gravity vanishes.

Accoi-ding to this, even if there existed a difference of density

between the particles and the liquid the emulsion or suspension

would remain as such indefinitely. Their exist then homo-
geneous mixtures that may not be true solutions.

Further, under certain conditions, a true solution may become
heterogeneous. If one part of a solution be at a different tem-
perature or pressure from another, diffusion will take place and
the solution will cease to be homogeneous.
With reference to the third question, probably all will agree in

understanding by mechanical means, in this connection, filtration,

subsidation, etc. In regard to subsidation, it has been shown
above, that many emulsions and suspensions do not subside even
after the lapse of a long time, so that this criterion fails in this

respect. But let us see if we cannot separate a solution into its

constituents by means of filtration. Take a solution of casein in

dilute sodium carbonate, for instance. This passes quite freely

through ordinary filter-paper; but if the paper be converted into

parchment paper, although the sodium carbonate still passes quite

freely through its pores, the casein is retained. If now ai amor-
phous precipitate of ferrocyanide of copper be deposited in the

parchment paper, even the salt is kept back, only the water being

able to pass through the interstices of the precipitate. Thus by
mechanical means a solution has been resolved into its component
parts.

We conclude, then, that the existing definitions of solutions are

inadequate; it remains to propose another more in accordance

with fact.

Scientific definitions generally consist in the statement of cer-

tain attributes that separate as by a boundary the thing to be

defined from all other things. If, then, there exists some at-

tribute of solutions which is ever present, and indeed character-

izes them as such; if other attributes are but different modes of

expressing this essential attribute, such an attribute can well

serve to define solutions. An attribute that fulfils the above
conditions is the osmotic pressure. A solution is accordingly a

homogeneous mixture exerting an osmotic pressure.

It is, of course, assumed that temperature and pressure are

constant, else a solution might cease to be homogeneous. As
osmotic pressure is a term applied only to mixtures in the liquid

or solid state, it follows that "gaseous solutions" do not exist.

For a •' solution" of a gas in a gas, mixture is much the better

term, and is indeed in common use; for a solution of a liquid in

a gas, the proper word is still mixture, as well as for the rare

case of the " solution " of a solid in a gas.

That osmotic pressure is the true criterion of solutions has

strict scientific warrant. As soon as the conception of a pressure

in solutions analogous to that in gases was gained, a great stride

in advance was made. The most striking properties of solutions,

1 See my paper " Oa the Nature of Colloid Solutions " In American Journal
of Science for March, 1892.

diffasioa, lo'vering of the freezing point, raising of the boiling

point, are directly due to osmotic pressure; hence if osmotic
pressure be predicated of solutions, it is implicitly stated that

they diffuse, boil at a higher and freeze at a lower temperature
than the solvent. All other properties of solutions are also more
or less directly referable to osmotic pressure. The definition

proposed is, therefore, entirely adequate, sharply separating

solutions from all other mixtures.

TEXAS GYPSUM FORMATION.

BY DUNCAN H. CUMMINS, AUSTIN, TEXAS.

Prominent among the strata composing the Permian formation
in Texas, are the Gypsum Beds, which, taken with those of the

north-west, are the most extensive of any such formations in

the world. The Texas beds extend over an area of upwards of six

million acres. Extending from the north line of the State, south,

to the line of the Texas and Pacific Railroad, the beds vary in

thickness from that of a sheet of paper up to seventy-five feet.

The east line of the deposit passes Sweetwater, on the line of

the Texas and Pacific Railroad, in Nolan County. The west
line passes about twenty miles east of the Staked Plains. The
greatest thickness of these beds is about nineteen hundred
feet.

There are six forms of gypsum to be found in these beds, all

contain the same chemical ingredients, but differ in their manner
of crystallization: selenite, rose, massive, radiated, and fibrous

gypsum, and alabaster. '

The selenite is a clear, transparent variety, and may be split

into very thin slices. Excellent cabinet specimens of this variety

may be found in the red clays near Guthrie, in King County.

Rose gypsum is a foliated selenite, found only in one place in

this belt, so far as has been reported, and that near Sweetwater,

in Nolan County. The plates are fixed in the form of a rose and
are so called by the people of that vicinity.

Massive gypsum is the principle form of which these beds are

composed, this form occurs in beds of varying thickness at dif-

ferent horizons, ranging in thickness from one inch to seventy-

five feet throughout this belt. It is generally white in color, but

often it possesses a blue or reddish cast.

The radiated variety is usually round in figure, the lines of

crystallization diverging from a common centre. This form
possesses high specific gravity.

Fibrous gypsum, or satin spar as it is sometimes called, occurs

in white or slightly colored deposits throughout this belt. Very
few of these seams exceed two inches in thickness, although there

may be seen in the museum of the Texas Geological Survey

blocks of this form, from Kent County, exceeding twelve inches

in thickness.

Alabaster occurs in many localities throughout the gypsum
belt. Its beauty as a cabinet specimen is due to its color and
translucent structure. It may be carved into many ornaments,

and is capable of receiving a high polish.

Besides these six distinctive forms, the gypseous marls and the

heavy beds of gypsiferous sandstones occur in great abundance
throughout this area. Many of the above-mentioned forms have

beautiful combinations and weatherings. Noticeable among these

are a puddingstone gypsum, a combination of blue and white

massive gypsum, a striated form composed of alternating layers

of red and white massive gypsum, and a form of alabaster ex-

hibiting very peculiar weatherings, grooves being washed in many
directions on its surface, also a beautiful cabinet specimen from
King County, it b'3ing round nodules of alabaster or selenite with

a heavy incrustation of carbonate of copper.

Ou account of the scarcity of transportation, no uses are being

made of these vast beds, which are unexcelled for use as fertiliz-

ers, or the manufacture of plaster of Paris.

In conclusion, to the scientist, Texas presents opportunities for

study excelled by no place. Her geological and mineralogical

products are subjects for discussion the world over, and no pret-

tier field is open for investigatioa than the Texas gypsum forma-

tion.
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ON INTERGROWTHS OF HORNBLENDE WITH AUGITE
IN CRYSTALLINE ROCKS. ,

BT WM. H. HOBES, MADISON, WIS.

The question of the primary or secondary origin of hornblende

in a number of types of eruptive and metamorphio rocks is one

of the most difficult to answer of any that are raised by their

study. The number of varieties under which the calcium mag-
nesium iron silicates that we call hornblende occurs, makes it a
somewhat JiflScult matter to correlate results. The term " Ural-

ite," which Gustave Rose applied to a tibrous hornblende from the

Urals, which waspseudomorphictohornblende. has sometimes been

loosely applied to any variety of hornblende which may be supposed

to have this origin. Other observers have distinguished ''com-

pact hornblende" from uralite. and have also carefully stated tlie

character of the mineral's absorption. Urslite vvlien applied with

the proper restrictions, is always an alteration product of pyroxene.

It is a matter of the commonest occurrence to find basic eruptive

rocks, particularly diabase, in which the alteration of augite to

this mineral can be clearly seen. As regards the compact variety,

it has been described as secondary to augite by Hawes,' Irving

and Van Hise,'' and Williams.^

In the beautiful monograph on the " Eruptive Rocks of Electric

Peak and Sepulchre Mountain, Yellowstone National Park,"* Pro-

fessor J. B Iddiugs devotes considerable space to the description

of very interesting intergrowths of augite and hornblende, both

in diorites and glassy rocks The author uses the opportunity to

raise a strong doubt as to the secondary nature of compact horn-
blende in those cases in which it has been described. Because of

the deservedly wide reputation of Professor Iddings, bis generali-

zations regarding this point will be received with much considera-

tion. It has seemed to the present writer that Mr. Iddings should

have made mention of earlier descriptions of intergrowths of these

minerals where the primary nature of the hornblende has been as

clearly demonstrated as in the cases he describes.

Parallel intergrowths of augite and hornblende have been fre-

quently observed in eruptive rocks. Teall,' Rohi-bach," myself,'

and probably others have figured them. Rohrbach described in-

tergrowths in a teschenite, from the Teufelsgrund, in which the

hornblende has its own outlines and is sharply outlined from
augite. Chemical analysis showed an essential difference in com-
position between the augite and hornblende. 1 have described

very similar growths in the augite diorite fi-om Medford in Massa-

chusetts. Here the hornblende is the brown variety and the

augite the pink variety common in diabases. That the hornblende

is primary is shown not only by its idiomorphic character, but

also by tiie fact that the augite is sometimes almost entirely altered

to clorite, the hornblende remaining fresh. Professor Iddings's

I Mineralogy aad Littiology of New Hampshire, Plate vil.. Fig. 1.

3 Geology of Wisconsin, Hi, 170 ; iv., 662. American Journal of Science (3),

sxvl., 29.

= Ibidem, xxviii., 359-368.

^ Extract from the Twelftli Annual Report of the Director of the U. S. Geo-
logical Survey.

^ Quarterly Journal of the Geological Society, London, si.. 653, Plate xxis.,

Fig. 3

* UeDor die EruptlV;^e8t6ine in Gebiete der fchlesischen-mahrischen
Kreldefurmatlon. Min. u. petrog. Mitth , vil., 24, Plate i.. Pigs. 1-7.

' On the Petrographical Characters of a Dike of Diabase in the Boston Basin.
Bull. Comp. Zool., Harv. Coll., xvi., 10, Plate 1., Pig. 2.

conclusions will doubtless go far toward correcting any tendency
to describe compact hornblende as secondary when the principal

basis for it is the analogy with uralite, as his observation of an
instance of hornblende altered to augite brings into the study of

the relations of these minerals a new complication.

I have recently observed some rather unusual intergrowths of

augite and hornblende in a rock from the "Cleveland Gold Mine"
in New Marlboro, Mass. The rock is largely composed of these

minerals, but is slightly calcareous and is apparently a phase of

crystalline limestone. Nearly all the crystals represent inter-

growths, the hornblende generally predominating and enclosing

the augite, which is of irregular outline and oriented like the horn-

blende. Prismatic sections show a wide divergence in the ex-

tinction angles, and the hornblende is light-green and pleochroic,

while the augite is almost colorless. The intergrowth figured is

interesting because the augite in this instance completely sur-

rounds the hornblende, a structure that I think is rare, as I have
not seen it described. The section is nearly perpendicular to the

c axis, since the cleavage angle in the augite was measured as

89°-90°, and that of the hornblende as 125°. While sharply con-

trasted by differences in their color and cleavage angle, the two
minerals are more markedly distinct in polarized light. I have
noticed other instances of intergrowths of these minerals within

the same area, but this is the only one where hornblende was seen

to be entirely enclosed by augite.

An examination of the section figured will show how intricate

is the intergrowth. Islands of augite are enclosed within the

hornblende. A somewhat pronounced parting parallel to the

clioo-pinacoid passes through both minerals. 'J here seems to be

considerable similarity between intergrowths of these minerals

and the quartz which is so often enclosed within the feldspar of

pegmatites. The hornblende, like the feldspar, is most frequently

the enclosing mineral, and in the instance described by Rohrbach
it is, like the feldspar, the' more basic of the two minerals.

OPTICAL ANGLE AND ANGULAR APERTURE.

BY ALFKED C. LANE, MICHIGAN MINING SCHOOL, HOUGHTON, MICH.

The observation of the brilliantly-colored images which are

given by various crystals, natural and artificial, in polarized light

is of considerable diagnostic value. The apparent breadth be-

tween the two branches of the hyperbola which may be seen in

the image given by many biaxial substances, e.g , white mica, is

dependent upon the optical angle,— a constant characteristic of

them. The relation between this breadth and the "optical angle

in air" (2E) is usually found by noting the apparent breadth in

the case of a plate whose optical angle is somehow otherwise

known (see Iddings's translation of Rosenbusch's "Microscopic

Physiography," also Czapski ib the Neues Jahrbuch fiir Mineralo-

gie, etc., 1892, supplementary vol. vii.).

I wish to describe briefly the very simple method that I use for

determining said relation, which also may be used to determine

the angular aperture of the objective.

It works well in class, and the only reason why it has not long

ago been adopted seems to be that the German microscopes on
which the technique of the subject has been developed are not

built to admit of it. But any microscope whose mirror bar is

graduated to measure the obliquity of the light will do.

We will suppose, then, that we have such a microscope, that

above and below our plate of mica we have nicols, below it a
strong condenser, and above a short-focus objective.

We may use a camera and project the image with its hyperbola

on paper, but we will suppose that instead of that we use a Ber-

trand lens, which slips into the tube between eye- piece and ob-

jective, and with the former makes a compound microscope which

magnifies the image given by the objective alone. We will also

use a micrometer eye-piece. To measure the distance between

the hyperbola branches, the micrometer scale must run diagonally.

After noting the position of the branches on the scale, turn it till

it runs right and left, the same way that the mirror swings.

Then, without altering the distances between Bertrand lens, ob-

jective, and eye piece, lower the whole tube until the front of the
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objective is down to the axis about which the mirror rotates.

Use the plane side of your mirror, and reflect the image of a dis-

tant object, eg., a dot on a window-pane, which must also be in

the line of the axis of the mirror's rotation, into the field of view

so that the aforesaid dot will appear in the centre if the mirror is

directly beneath.

If all is properly adjusted, on moving the mirror-bar to and fro,

the dot will always appear reflected from the centre of the mirror.

The angle through which the mirror-bar must be swung, so that

the image of the dot may be first where the apex of one branch

of the hyperbola was and then where the other apex was, will be

the optical angle in air (2E). The angle, vs^hich may be swung
from where the dot disappears on one side to where it disappears

on the other, will give the angular aperture of the objective used.

SUBDIVISIONS OF THE AZOIC AEOHiEAN IN NORTHERN
MICHIGAN.

BY M. E. WADSWORTH, STATE GEOLOGIST, HOUGHTON, MICH.

The work of the Michigan Geological Survey in 1890 made it

clear that the Azoic system of the Lake Superior district of

northern Michigan was composed of at least three unconformable

formations. This conclusion was published by me early in 1891,

in an article. entitled "A Sketch of the Geology of the Marquette

and Keweenawan Districts," which was appended to a pamphlet

called "Lake Superior— Along the South Shore," New York, 1891.

These general conclusions have been confirmed by the work of

the two subsequent seasons, and two other unconformable forma-

tions rendered probable, although not yet proved conclusively.

A discussion of these points will subsequently be given in detail

in the reports of the State geologist.

The following are the formations as made out and named from
prominent localities by the Michigan Survey, commencing with

the oldest. There are given with this the formations as deter-

mined by the United States Geological Survey, showing their

aupposied equivalency.

Michigan Geological Survey.
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ON NATURAL AND ARTIFICIAL IMMUNITY.

BY O. LOEW, MEMBER OF THE UNIVERSITY OF MUNICH, FORMERLY
MEMBER OF THE WHEELER EXPEDITIONS, WEST OP THE 100th

MERIDIAN, OF THE TJ. S. CORPS OP ENGINEERS.

Since the beginning of the extensive bacteriological investiga-

tions of Pasteur, about twenty years ago, the new-born science

of bacteriology has developed to gigantic proportions, and,

although this science is still in its youth and capable of an im-

mense extension, it has become of an extraordinary importance

and of universal interest. No other science can boast of such

rapid development. Many investigators, botanists, hygienists,

physicians, and chemi.sts, have contributed their share to raise

the science to an imposing figure. We name here above all : C.

Nageli, R. Koch, Ru'iolf Emmerich, Hans Buchner, M. Nencki,

the Italians Tittoni and Cattani, the Americans Billings and
Dixon, the Japanese Kitasato and Tsuboi, the Englishman Han-

kin, and the Germans Hilppe, Scholl, and Baumgarten.

It was Koch who invented excellent methods of isolating dif-

ferent bacteria species and made us acquainted with the bacillus

of tuberculosis and the comma-bacillus; Kitasato isolated for the

first time the bacillus of influenza and of tetanus (lockjaw);

Nencki, Krieger, Hiippe, and Scholl isolated poisonous albumi-

nous products of different bacteria species. But it was essen-

tially Professor Rudolf Emmerich of Munich,' whose everlasting

merit it is to have taken the first successful steps for solving the

mystery of natural and artificial immunity.

We know now that nine-tenths of all diseases of man and ani-

mals are due to certain bacteria species that either by the lungs

or by the stomach enter the body, multiply in the blood, and

yield poisonous secretions that finally attack the nervous system

and bill the body if no powerful reaction sets in that kills the bac-

teria, while their poisonous secretions ate expelled by the body

by oxidation or by the excreta.

Now, this reaction against bacterial evil-doings is the most in-

teresting and marvellous process in the science of bacteriology

and medicine, a process that was surrounded by a deep mystery,

and the more interesting as it became evident that an animal

having passed through a certain infectious disease, had acquired

a certain resistance for a cprtain period against the same cause

of disease. Experiments of Pasteur had shown this to be the case

in various diseases. This resistance gained by passing through

an infectious disease is known by the name of artificial im-

munity.

There exists, however, also a natural immunity, that is, the re-

sistance of certain animal species against certain kinds of bac-

teria, without ever having passed through an infectious disease.

For instance, rats and dogs are incapable of getting tuberculosis

^ Professor Emmerich Is tlie most successful student of the far-famed hy-
gleniat, Professor Dr, Max v.. Pettenkofer of MuDicb.

or swine plague (roth lanf), rats are incapable of anthrax, most
animals are incapable of typhoid fever and Asiatic cholera.

It was Professor Emmerich who discovered first, in 1886, that

the blood of an animal that had recovered from an infectious dis-

ease can cure another animal from the same disease or even pre-

vent the development of the same disease if subcutaneous injec-

tions are made. He had proved, for the first time, that the bac-

teria in question are killed rapidly in the blood of an animal that

had acquired immunity. He supposed, at that time, that there

are formed certain albuminous combinations that act as poisons

upon the barteria. Sometime afterwards. H. Buchner proved

indeed that the fresh blood of various animals contains albumi-

nous bodies detrimental to bacteria and that the natural immunity
is thus easily explained, while for the artificial immunity this

was proved later by Emmerich. This was to many a remarkable
surprise, for all albuminous substances had been heretofore con-

sidered as the best nutrition for every living cell.

But this surprise was not altogether justified, for two Ameri-
cans, S. Weir Mitchell and Edward Reichert, had demonstrated

that the poison of the rattlesnake consists of two albuminous

bodies, and a little later such poisonous combinations have been
isolated from the seeds of Abras preratoriiis and of liicinus com-

munis. Now, if there existed albuminous bodies noxious for the

higher animals and not for bacteria, there could not more be won-
dered at, if albuminous bodies existed noxious to bacteria and
not for animals. There exists, however, a third class of albumi-

nous substances (proteids) noxious to both animals and bacteria.

Here must be mentioned, also, the theory of Metschnikoff in

regard to the disappearance of bacteria in the blood of an infected

animal. He had observed that the while blood-corpuscles or

lymphatic cells devour living bacilli, for instance, the bacteria

of anthrax, and he believed therefore, this to be the principal

way to get rid of the entered bacteria. This theory of the

phazorytose, however, did not give sufficient explanation in

several regards.

The investigations of Professor Rudolf Emmerich have shown
us that the albuminous bodies of the serum of dogs' blood, when
precipitated by alcohol and redissolved in water containing 0.4

p. mille caustic soda had raicrobicide properties even then, if by

the treatment with alcohol this property had been lost in conse-

quence of a slight chemical change. Thrs proved that a certait*

atomic constitution can be restituted by the very diluted solution

of caustic soda. Not so easily changeable by alcohol is, how-

ever, the albuminous body causing the artificial immunity, as

Emmerich has found, and while it is easy to cure with blood of

artificially immunized animals, no one was able until now to ob-

serve a cure by application of blood of naturally immune animals.

One cannot immunize, for instance, with dog's blood against

tuberculosis of man or with the blood of rabbits against typhoid

fever.

Professor Emmerich and Professor Tsuboi have investigated

the blood of rabbits that were artificially immunized against

swine-plague (roth lauf). The serum of this blood was (after

separation of the globulin) concentrated at 42° C. in vacuo,

whereby an albuminous body of prominent curing properties was
precipitated. The filtered liquid, however, gave upon precipita-

tion with alcohol also a substance of the same curing qualities.

This substance was washed with alcohol and ether and dried at a

low temperature. This dry powder possessed all the curing prop-

erties of the blood itself against swine- plague. Thus we have

for the first time the curing substance (Heilsubstanz) in a dry state,

although mixed yet with inactive albuminous substance. This

is a fact of immense importance, the most important discovery in

bacteriology relating to medicine. Emmerich and Tsuboi gave also-

a plausible theory in regard to the formation and the mode of ac-

tion of this remarkable substance, as may be studied in their

publication, " Die Natur der Schutz und Heilsubstanz des Blu-

tes," Wiesbaden, 1892. We hope to communicate later more of

the investigations of Emmerich and Tsuboi.

A few additional remarks may be permitted to the writer.

The great admirable transatlantic republic, with its unrivalled

wonderful development, with its immense natural resources, and

an unbegrd of liberality and magnanimity and generosity of
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prominent citizens, as Senator Sanford, Jolins Hopkins, Clarke,

Lick, Cooper, etc. , ought also to take tlie development of bacterio-

logical researcii in consideration. Should there not exist a sec-

ond Lick, who will help revealing with microscopes mysteries of

just as high interest and still more practical bearings, like the

first Lick with his telescope helped to reveal mysteries of the

heavens? Thus far Europe is ahead in such studies, but I know
that the ambitious Americans want to excel all other nations in

every respect. The United States is bound to become in every

scientific branch the first country on earth. This is my Hrra

conviction.

SOME RELICS OF PRIMITIVE FASHIONS IN INDIA.

BY MR. KEDABNATH BASU, COR. MEMB. ANTBROP. SOCIETY, BOMBAY.

" The ideal," says Theophile Gautier, ' • torments even the rudest

natures. The savage who tattoos his body, or plasters it with

red or blue paint, who passes a fish-bone through his nostrils, is

acting in obedience to a confused sense of beauty. He seeks

something beyond what actually is; guided by an obscure notion

of art, he endeavors to perfect his type. " Coquetry and neoterism

are the peculiar characteristics of man. From the dawn of the

Stone Age onwards man is known to have adorned himself with

feathers, coral, shells, bone, wood, and stone ornaments; but the

exact time when he commenced painting and tattooing his body
and face is beyond the ken of history.

Tattooing the body and the face is one of the favorite, though
painful, methods of adorning the body among savages, more es-

pecially among the Polynesian Islanders. This savage ornamen-
tation of the body has permeated many of the so-called civilized

and semi-civilized people, such as the modern Hindoos, the Bur-
mese, etc. There is no mention of this savage and rude art, to

my knowledge, in any of the ancient Sanscrit works, where other

methods of decorating and ornamenting the body in all times and
on all occasions are put down in detail. This art, if it may be so

called, was not known to the aborigines of India till a recent

date, and it may, therefore, be surmised that the Hindoos bor-

rowed the rude and savage art from some race or races outside of

India. I strongly incline to believe that this practice came to

India from the Malayan Archipelago through Burmah to eastern

Bengal, and through southern India upwards to the whole rorthern

part of India.

The rude and savage custom of tattooing is still in vogue among
almost all classes of Hindoo females and in almost all parts of

India. The face, chest, and the arms are generally tattooed with

varied and fantastic designs. The remnant of the savage custom
of painting the person is to be seen in the red paint over the fore-

head, extending to the crown, among the married women of

India. Both of these customs are rapidly waning with the refine-

ment of the people. I do not see the same profusion, as I saw
ten or twelve years ago, of tattoo-marks and red-ochre or red

oxide of lead (sindur) over the forehead and crown among the

women of Bengal. The rapid stride of female education and
the consequent refinement in sesthetic taste are the causes of the

decline of this rude and savage adornment; but the people of

Behar, the North- Western Provinces, etc., still cling to these rem-
nants of savagery. The up country women, besides tattooing

their bodies and painting the head with red paint, bore the lower

lobes of their ears, and insert big and heavy wooden cylindrical

plugs, which almost sever the lobes from the ears. The plugs are

sometimes as big as two inches in length with a diameter of an
inch and a half, and as much as two ounces in weight. These
heavy plugs pull down the lobes of the ears as far as the shoulders,

and give the wearers a hideous look. The Marwaree women, be-

sides tattooing their bodies and faces, ornament their upper in-

cisors by drilling holes and plugging them with gold, and some-
times with carvings or engravings. The latter ornamentation is

usually in the form of two or more concenti'ic rings. The women
in the North- West Provinces, Behar, Bengal, and elsewhere some-
times, color their teeth black with a kind of astringent tooth-

powder, called misi or manjan. Painting the feet with scarlet

paint (alakta) is prevalent among the Hindoo women from a re-

mote age. The Mahomedan women, and the Hindoo women

after them, paint the tips of their fingers and the palms with

henna {Lawsonia alba) leaves. The Jains, on certain social cere-

monies, paint their hands and feet with henna leaves. The up-

country and Marwaree women wear their sarees and petticoats

below the navel, and artificially cause the muscles of the belly to

hang down loosely in a fold over their wearing apparel, thus

causing an ugly appearance to the contour of the trunk. Some
of the men also adopt this fashion, and destroy the natural beauty

of the abdomen.
The Burmese men tattoo their entire bodies from the legs up to

the chest and shoulders with blue and red pigments, with designs of

animals and dragons. The lower limbs from the waist down to

the ankles are tattooed in blue, while the parts above the waist

are ornamented in red. These people tattoo their bodies as a mark
of manhood, and ascribe special charms to every particular design.

A Burmese priest or phoongie told me that men only are decked

with tattoo- marks, the women do not mar their natural beauty

with permanent pigments. The Burmese women look down with

contempt upon men who fail to tattoo their persons, and would
not marry a man who has not been tattooed. But the Mugs, both

men and women, tattoo their bodies.

The wings of butterflies and wing-cases of beetles were, and
are to some extent, in use as ornaments among tlie women of

India. The wings of butterflies have now given place to artificial

ones, made of mica sheets and paints, which, however, bear the

name of butterflies or ticklies. The wing-cases of gaudy beetles

are still in use in Bengal and elsewhere. The wing-cases of the

Indian blister-fly (locally known as Kdnch pSkd, or glass insect),

are generally used by women of Bengal. These wing-cases and
ticklies are worn stuck upon the forehead, in the space betweea
the eyebrows, or a little above it.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. The vtriter's name
is in all cases required as proof of good faith.

On request in advance, one hundred copies of the number containing his
communication will be furnished free to any correspondent.

The editor will be glad to publish any queries consonant with the character

of the journal.

Notes on a Captive Pocket-Mouse.

In November, 1889, 1 found a pocket-mouse (Perognathusfallax)

in one of my traps, alive and unhurt, though torpid with cold,

and took a fancy to keep it a captire to study its habits. It

warmed slowly, and was some hours in regaining its usual state

of activity. I have found individuals of other species and genera

of this family {Saccomyidce) chilled in traps, and it seems proba-

ble that, while they can bear considerable cold if free to move
about rapidly, if compelled to keep quiet, they speedily succumb
to cold. On this November morning the cold was sufficient to

produce but a slight rime on the grass. This pocket-mouse was
not wild, but allowed handling freely from the first. It would

walk up my sleeve, around my neck, and down the other arm,

and for a year or more would not try to jump to the floor, but

later it seemed to have lost the sense of depth, and now it will

jump down after a little walking about, even if the fall is far

enough to injure it. It has never tried to bite me, and will!

quietly bear stroking and carrying about in my hand, though it

seems to be getting somewhat wilder. I put it in a wooden box

of perhaps a cubic foot in capacity, and put in an inch or so in

depth of dry sand. For the first two years its habit was to dia:

and scratch in this sand each night, often making noise enoughi

that I could hear it through my closed bed-room door, just outside-

of which the box was placed, but I never heard it scratching in.

daylight, and for some months I have not heard it in the night.

It has not gnawed the wood as true mice would have done, and

has not lifted the lid, which was kept closed by but its weight.

If taken nut of the box after dark and turned loose on the floor

of the sitting-room, it moves about actively a few minutes, usually

by short, deliberate, rabbit-like jumps, but if frightened it leaps

two feet or more, as if shot off by a spring. After it has satisfled

its curiosity, it creeps into some dark place behind a piece ol

furaiture. In daytime it hunts a dark place immediately, if aU
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lowed to, and is easily caught, while after dark I must corner it

to catch it. I have heard it make no vocal sound save a slight

squeak if accidentally hurt. It appeared to be fully adult when
caught, but I have no other means of knowing how old it then

was. It now acts as if feeling the effects of age. At first I tried

feeding it grain, seeds, and green food. It would eat no green

food that I gave it and would not touch water. For two years I

have given it only dry barley or dry wheat and no water. It

^eems to prefer the wheat. It is a mystery to me how such an

animal can live and thrive for years on dry grain without water

or moisture in any form. Once or twice a year I empty its box

and put in fresh, dry sand, and set the box in an angle in the hall

where it is perfectly dry. I put nothing more in the box but dry

grain and a little cotton to make a nest of, yet under these con-

ditions it has lived three years. Many birds and animals do not

<drink water, or but rarely, but most such eat either green food,

soft insects, or freshly-killed flesh, from all of which sources some
moisture is obtained.

From where does my pocket-mouse get its moisture? Some
:seems necessary to make blood, replace water evaporated from
the lungs and skin and other waste. F. Stephens.

Santa Ysabel, Cal., Nov. 22.

Confusion in Weights and Measures.

The interesting article in Science Nov. 25, on "weights and
•measures in England versus the decimal and metric system,' re-

--calls to my mind the difficulties I once experienced in stating the

•value in grains of a U. S. gallon of water at 60° F. A telegram

"Was handed me one morning, requesting the above information,

-and I requested the messenger to wait until I had wriDten a re-

ply. Much to my astonishment, there existed the greatest con-

fusion among the authorities upon this simple point, and it took

«ie several months of investigation before I could write a satis-

factory answer to the above telegram. Among the values noted

were the following :

—

U. S. Pharmacopoeia, 1870, 58338.8863 grains.

1880, 583i9.6

Miller's Chemistry, 58317 3 "

Am. Chemist, Vol. I., p. 318, 58319.8 "

U. S. Dispensatory (last edition), 53328.886 "

Oldberg's Weights and Measures, 58335.218 "

U. S. Treasury Department, 8.3813 pounds.

The report on "Weights and Measures," by the Secretary of

-the Treasury (Senate Doc, 1857). says: "The gallon is a vessel

containing 58373.2 grains (8.3389 pounds avoirdupois) of the

standard pound of distilled water, at the temperature of maxi-

mum density of water, the vessel being weighed in air in which
the barometer is 30 inches, at 63° F."

In view of all this confusion I thought it best to calculate a

value for myself, basing my work upon the weight of a cubic

inch of water as given in Barnard's " Metric System." My re-

rsult was: "The TJ. S. gallon of distilled water at 60° F., weighed
-in air at 60° F., with barometer at 30 inches, weighs

58334.94640743 grains.

Referring to this result, Dr. Rice, Chairman of the Committee
of Revision of the U. S. Pharmacopoeia, was good enough to say:

-"Until further information is supplied, the value reported de-

serves preference before all others. It seems, however, highly

desirable that this whole question of standards and relation of

weight to measure, be finally settled by law, and preliminary to

this, by a new scientific investigation which might be most suit-

•ably conducted under the auspices of the National Academy of

.Sciences or some other representative scientific body."

This U. S. gallon, of which we have been speaking, is, as is

generally known, a survival of the old English wine gallon of 231

-cubic inches, which has become disused in England since the Im-
perial gallon was introduced in 1836. It is not generally known,
however, that although dignified by an apparently "standard"
title, the U. S. gallon has no statutory existence whatever. In

^his lack of formal recognition the gallon does not stand alone,

loY not one of our common weights and measures, with the sin-

3;le exception of the " Troy " pound has any place upon the na-

tional statute books. In 1873 an act was passed providing that

"For the purpose of securing a due conformity in weight of the

coins of the United States, the brass troy pound weight procured

by the Minister of the United States at London in the year 1827,

for the use of the mint and now in the custody of the mint at

Philadelphia, shall be the standard troy pound of the mint of the

United States, conformably to which the coinage thereof shall be
regulated." Thus even the troy pound is seen to have no official

I'ecognition for general use, but only for the special purposes of

the mint.

It is curious in this connection to note that the metric system,

as a whole, was legalized in this country by act of Congress of

July 38, 1866. The act reads: " It shall be lawful throughout
the United States of America to employ the weights and meas-
ures of the metric system; and no contract, or dealing, or plead-

ing in any court shall be deemed invalid or liable to objection

because the weights or measures expressed or referred to therein

are weights or measures of the metric system." By act of Con-
gress the Secretary of the Treasury was directed to lurnish each
State with " one set of the standard weights and measures of the

metric system." It is true that an act passed June 14, 1836, di-

rected a distribution to be made to the several States of complete
sets of "all the weights and measures adopted as standards,"

reference being made to the weights and measures then and
now in common use, but it will be found upon inquiry that the

expression "adopted as standards" refers to an action of the

Treasury department made on the recommendation of Mr. Hassler

in 1832, and not to any action on the part of Congress.

To quote from the report of the Secretary of the Treasury for

1857:-
' The actual standard of length of the United States is a brass

scale of eighty-two inches in length, prepared by Troughton of

London, and deposited in the Office of Weights and Measures.

The temperature at which this scale is standard is 62? F. , and

the yard-measure is between the 27th and 63d inches of the

scale."

" The gallon is a vesssel containing 58372.2 grains of the stand-

ard pound of distilled water, at the temperature of maximum
density of water, the vessel being weighed in air in which the

barometer is 30 inches at 62° F."

"The standard of weight is the troy pound, copied by Captain

Kater in 1837 from the imperial troy pound. The avoirdupois

pound is derived from this; its weigiit being greater than that of

the troy pound, in the proportion of 7,000 to 5,760"

This troy pound was, as has been said, afterwards recognized

by act of Congress, thus becoming distinguished from the other

so-called "standards." WAliam P. Mason.

Rensselaer Polytechnic Institute, Troy, N.T., Dec. 13.

Is There a Sense of Direction ?

On the first of May last, my camping outfit started from Austin,

Texas, bound for the northwestern part of the State. They went

through the country, taking with them our camp dog, "Old
Rock,' a common cur.

Professor Cope of Philadelphia and myself joined the party at

Big Springs, two hundred and fifty miles from Austin. Our des-

tination was the upper Red River and the Slaked Plains. We
travelled northward along the foot of the plains, sometimes with-

out a road, for about one hundred and fifty miles. Thence we
went west one hundred miles, and thence south across the high

plateau of the Staked Plains one hundred miles. Thence we
turned east, crossing our former route at Clarendon, continuing

southeastward to Archer County, a distance of one hundred miles.

We then went southwestward seventy-five miles, and then back

eastward to Archer and Montague Counties. From there we
turned southward to near Dallas, where I disbanded my party,

and started my outfit back to Austin, the last of October. We
had been in the field six months. "Old Rock" had faithfully

followed the wagon except at one time, when, his feet getting sore

from travelling in the hot sand, he had been hauled for a few

days.

After the outfit started for Austin and when at Hillsboro, one
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hundred and thirty miles from Austin, they lost the dog. "We

had travelled, in a general way, around two sides of a triangle,

and were now making the third when the dog got lost. A few

days ago, one month from the time he got lost, the dog came
back home, fat and foot-sore.

Now it was utterly impossible for him to have taken the back

track and to have returned home by the way we wentout. How
did he find the way from Hillsboro to Austin, if be had no sen^e

of direction f for he had never been over a step of the way be-

tween the two places. W. F. Cummins,

Texas Geological Survey, Austin, Texas, Dec 2.

The Need for Popular Scientific Instruction on Oriental

Subjects.

The prevailing fad for the uncanny and the remote, having

passed beyond the stages of spiritism and "Korashan science"

into those of Neo-Buddhism and " theosophy," is rapidly taking

shape as an eager curiosity for information regarding the religious

and philosophical ideas, the literature and the customs of the far-

east, coupled with a tendency to look there for a fuller light and

a more perfect practical direction to life than the religion and

science of Christendom can afford. They who look upon the

cultivators of this taste as grossly astray from the path of reason

and common sense must assign the source of the delusion to an
ignorance of the real character of that Oriental civilization to

whose meretricious fascmations they have succumbed.

Those, on the other hand, who are more or less in sympathy
with the orientalizing movement will, if perfectly sincere, retort

that the contempt for Oriental ideas, or indifference to them, which

exists in various degrees among the greater pulilic, results from
the prevalence of gross misconceptions regarding them, and a

lack of familiarity with the literatures which express them and
the social conditions in which they are practically realized.

The two parties are agreed, therefore, that more light needs to

be thrown upon the subject; that there is, in fact, a crying need

among the people at large for accurate information on Oriental

subjects.

The same antithetical concord, if I may be permitted the ex-

pression, exists between the defenders and opponents of the his-

torical accuracy of the Hebrew Scriptures. Both urge the neces-

sity of a wider diffusion of the results of recent Egyptological

and Assyriological researches.

The world is becoming so small since the apparition of steam

and electricity, in their protean applications, tha,t the thought and
life of one portion of it can no longer be a matter of indifference

to another, even the most remote; and a man can no longer be

considered cultured whose thought and sympathy are limited by

the boundaries of a nation, the shores of a continent, or the

formulae of a cult. No religion, and no social conditions, can be

considered otherwise than as anachronisms, which are unable or

unwilling to bear an impartial comparison with ail others of every

coun'ry and every age.

And if a truly scientific conception of the history and needs and
destiny of humanity be the great desideratum, it is clear at the

first glance that it can never be attained until we cease to identify

humanity with the little ethnic, or geograjihic or religious group
to which we may chance to belong; and we can never cease to

do this until we have become far more familiar than we at present

are with those oldest and most powerful of civilizations which
have their seat upon the Asiatic continent.

For the student of anthropology there are other and special

inducements for the fullest possible exploitation of the Oriental

lands and peoples. They alone have a known history of a suffi-

cient extent to be of any marked value in unravelling the numer-
ous problems connected with the history of progress and the

phenomena of retrogression. It is the East which has aflfoi'ded,

or must afford, the key to the chief enigmas of ethnology, of

philology, of archseology. and, above all, of hierology, or compar-
ative religion. In India we can follow the trend of philosophical

speculation, and the changes of religious thought and sentiment,

«ither internally elaborated or exteriorly impressed, for a period

of not less than 3,200 yfars; the less intense and all-absorbing

religion of the Turanians can be traced backward through more
than six thousand years to the lowlands of Mesapotamia or the

plateau.s of the Altai'; and in relatively modern time? wc are per-

mitted to witness in the history of Buddhism the successive

metamorphoses of a great cult in the course of its transmigrations

from country to country, from continent to island, from lowland

to upland, from the monkhood to the people, from the Aryan to

the Turanian stock, from an agnostic or atheistic to a pantheistic,

a dualistic, a monotheistic or a polytheistic form.

The wonderful richness of this field for the student of the his-

tory of religions would suggest that if a medium of popular in-

struction in Oriental lore could be established, it might well af-

ford expression at the same time to that fascinating and all-

important science.

A recognition of the needs, some of which I have here roughly

outlined, has induced me to undertake the publication of a bi-

monthly magazine, whose object will be an impartial presenta-

tion, from every point of view, of all branches of Oriental science

and every aspect of the comparative history of religions. I shall

be glad to have the cooperation of all who are at all interested in

these subjects. Merwin-Maeie Snell.

Washington, D.C., Office of the Oriental Review, 2,128 H Street, N.W.

Algebraic Notation.

In a communication to Nature, issue of Nov. 3, W. Cassie

points out the advantages of a proposed new notation for indicat-

ing algebraical operations. In addition to the oblique line for

division (now in use in some English scientific works), another

o'ilique line, from left to right downwards, is employed to denote

an exponential operator. Thus the quantity which follows this

sign is the exponent of that which precedes. In complex expres-

sions the lines also perform a bracketing function. Besides these

two marks the radical sign is used to denote evolution, and it is

this which the writer deems inexpedient.

In algebra the employment of both radical signs and fractional

exponents adds unnecessary confusion to a subject rather difficult

in itself. There is no good reason — except that both are in use—
why both should be retained. The fractional exponent notation,

of course, must be kept, since it serves for all cases; and there is

certainly very little justification foV setting apart a special sym-

bol for indices whose numerators are unity. I tested all the radi-

cal expressions given in the letter referred to and found no diffi-

culty in writing them in the fractional exponent notation. In-

deed, the figure 1 in the numerator might be omitted, being

understood. The symbol resulting suggests the radical sign itself,

only that the quantity precedes and the exponent follows the sign.

A notation which avoids all special spacing and various sizes of

type, writing all expressions in ordinary letterpress has certainly

a worthy aim, and it would be a pity to burden it with an unnec-

essary symbol out of symmetry if not out of harmony with

another. JOSEPH V. COLLINS.

Miami University, Oxford, O., Nov. 30.

Electric Phenomena on Mountains.

Two notes of great interest regarding this subject have ap-

peared in this journal for Sept. 23 and Dec. 3. The phenomena

of electric discharges from elevated points on the earth's surface

were first noted, so far as I know, by a savant on the great pyra-

mid in Egypt. . As he stood on the pyramid with a bottle held at

arm's length above his head, he heard the peculiar spitting and

sputtering produced by the electricity passing from the bottle.

The description by Mr. Stone is especially valuable, and shows

the extrem; importance of making careful observations. Close

attention is being paid by the Weather Bureau to all mauifesta-

tions of this kind on Pike's Peak. It is my impression that the

origin of the phenomenon is not an electric cloud passing over-

head hut a discharge from, or to, the earth under an electric strain

or change of potential. A mountain summit forms a point for

discharge of electricity like a point on the conductor of an elec-

tric mac'riine. On Mt. Washington this discharge frequently



360 SCIENCE [Vol. XX. No. 516

continues all night. One frequently finds it impossible to sleep

there though in the very best of health, and this is directly at-

tributed to the electric discharge, this fact is noted by Mr. Stone.

To ray mind the most important line of investigation is that

regarding the connection between this discharge and the agglom-

eration of vapor molecules into cloud particles. Experiments

have already shown a most marked effect upon steam when an

electric discharge is passed into it. On Mt. Washington there are

dense clouds weeks at a time, while a mile or two from the sum-

mit the sky may be perfectly clear. A most careful study of

the phenomenon has shown that it could not be due to the rocks

of the summit being cooler than the air, as thought by many, for

the rocks were always warmer than the air except on nights

when there were no clouds. Nor could the persistent cloud be

due to the expansion and consequent cooling of air rushing up

the side of the mountain for the peak is a sharp cone at the last

500 feet and the cloud-hood extended on all sides to a mile or two.

It would seem probable that a careful study with instruments of

the phenomena of mountain electric discharges would shed a

great deal of light on the exceedingly complex subject of clouds

and rain- formation about wliich we know nothing except that the

ordinary theories need thorough revision. H. A. Hazen.
Washington, D.C., Deo. 10.

A Multiple Key. — Preliminary Note.

In psychological laboratories it is frequently desirable to make
or break two or more electrical currents at the same instant.

Ewald's key solves this problem for the most simple cases, but

a need for something more elaborate was felt. This led to the

invention by Dr. Scripture and the construction in the work-shop

of the Yale Psychological Laboratory of a multiple key which

meets all present requirements. Ewald's key costs 20 marks ; this

one, made by the laboratory mechanic, of unlacquered brass,

without platinum contacts, was made at a cost of less than $10.

It is arranged so that five currents can run through it. One,

two, or three of these can be made and one broken at the same
time. The other can either be made or broken at the same time

or broken for an instant and then made again ; or these makes
and breaks can be adjusted so as to occur one after the other in

any order. By reversing the key, it gives three breaks and two
makes.

An illustration of the use of the key can be taken from one of

the problems in reaction time now being investigated. A single

movement of the key first breaks the shunt of the tuning-fork

circuit and starts the time-marker vibrating on the recording

drum; an instant later, say, .03 of a second, it closes a telephone

circuit running to the reacting-room from the sound-room, thus

producing the stimulus; it simultaneously breaks a current run-

ning through the registering signal on the drum and a closed key

in the reaction room. This current is automatically closed again

within .03 of a second, and again broken by the reaction on the

closed key. As soon as the reaction takes place, the key is re-

leased and the tuning-fork curve stopped before the drum has

made a complete revolution, thus saving all motion of the marker
during the experiment, as well as space on the smoked paper.

This not only saves much time, but also renders the records more
legible and consequently more accurate.

Charles B. Bliss.
New Haven, Conn., Dec. 19.

Excitement Over Glacial Thtories.

Probably I have as much reason to be thankful for the frank-

ness of Mr. McGee's letter in Science for Dec. 3, as for the cour-

tesy of Dr. Brinton's previous review of my volume on " Man
and the Glacial Period," for it doubtless gives expression to sen-

timents held by many persons in private, and it is better that I

should have occasion to explain the misapprehensions which
evidently prevail in some quarters. I beg, therefore, the privi-

lege of your space for a brief statement of some points.

Mr. McGee refers to an apparent discrepancy between my ob-

servations on the rate of movement of the Muir Glacier and those

of Professor Reid. If he had read Professor Reid's article care

fully he would have seen that the discrepancy is more apparent

than real. Professor Reid distinctly states that there was a quar-

ter of a mile or more of width in the glacier which he was un-

able to reach with his stakes, and whose motion he therefore

failed to measure, whereas by our method of taking angles di-

rectly upon the ice-pinnacles we were able to measure the por-

tions which were presumably moving most rapidly.

As to my connection with the U. S. Geological Survey, the

facts are that after I had, on the Pennsylvania Survey and at

much private expense, mapped the glacial boundary from the

Delaware River to Illinois, and published the results with con-

siderable fulness, I was asked, in 1884, to complete the work to

the Mississippi River for the U. S. Geological Survey and prepare

a report on the whole line from there to the Allegheny Moun-
tains. This I did, and the report was duly published in 1890.

My formal connection with the Survey did not terminate until a

month after the publication of my last book. I am not aware
that any substantial error has been pointed out in my delineation

of the southern border of the ice-sheet, which I was set to accom-
plish (see Tlie Dial for Dec. 16, 1893).

The real point at issue relates to the question of the unity, or

one might better say the " continuity" of the glacial period, and
the disturbance all arises over the fact that I have been led to

interpret the facts in accordance with the theory of glacial con-

tinuity, while Mr. McGee and some of his associates are com-
mitted to the theory that there were two or more distinct epochs.

It is sufficient for me here to say that my conclusions are based

on a large amount of field-work, and are supported by a respect-

able number of able geologists, and have recently been set forth

at considerable length in an article in the November number of

the American Jmirnal of Sciencf. In this I have not wholly disre-

garded Mr. McGee"s science of geomorphy though I have not

called it by that name.

Perhaps the best way tor me to answer the charge of general

ignorance will be to state in a few words the conception of the

progress of events during the glacial period which I have been

slowly led to entertain.

During the most of the Tertiary period the lands were low

towards the pole and a warm climate prevailed. Toward the

close of the Tertiary a slow elevation of these northern lands was

in progress until they stood, say, 8,000 feet higher than now.

This is shown by the fiords which characterize both sides of the

continent from the latitude of Chesapeake Bay northward.

This elevation of land was probably the predominant cause of

the glacial period, for the ice-movement in North America radi-

ated, not from the pole, but from Labrador and the region about

Hudson Bay. This elevation was accompanied by a rapid deep-

ening of the river channels over the area and the consequent ac-

cumulation of detritus about their mouths.

Ice finally accumulated nearly a mile deep over the area north

of thelinemarking the " drift" and extending to New York City

and Cincinnati. This accumulation of ice was coincident with,

if not the cause of, a depression of the land in the more northern

portions several hundred feet below its present level.

The final melting of the ice proceeded with great rapidity, but

with various halts and oscillations of the front. The period of

oscillation of the glaciers in the Alps is something like half a

century. The periods during the great ice age were probably

much longer, but a few centuries seems ample to account for the

longest. These oscillations are marked by what Professor Cook

aptly called "moraines of retrecession,'' of which there are

twelve in Ohio.

Applying the principles of Mr. McGee's science of geomorphy,

I explain the phemimena of slackened drainage which charac-

terize the deposits along the extreme margin of the glaciated

area as connected with the subsidence of the land increasing to

the north, which marked the climax of the period, while the

more vigorous signs of drainage action farther north are the

natural results of the northerly re-elevation which went on syn-

chronously with the unloading of the weight of the ice by melt-

ing. It is in these later stages of the deposition of ground that

we find the remains of palaeolithic man.

Whether this theory of the progress of events is correct or not.
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it i^ based on wide observations of facts and long reflection on

the elements of the problem, in which I have had the assistance

and support of many able geologists, and they are views which

cannot wisely be dismissed without careful consideration of the

arguments upon which they rest. The theory is not without its

•difficulties; neither is any other. Geology is not an exact science.

There is no infallible court of appeal for the settlement of theo-

ries. Observers and students of the facts may widely differ for a

long time in their conclusions without discredit to either party.

I can only ask for freedom of opinion and freedom of utterance.

G. Frederick Weight.
Oberlln, O.

Notice of the Occurrence of Nyctale Richardsoni, Richardson's

Owl, in Nebraska.

The occurrence in this region of Richardson's owl, Nyctale

Bichardsoni, seems to be entirely established by the recent capture

of one in Lincoln. This is a long distance below its southern

limit, and its appearance is something of a surprise.

However, Professor Lawrence Bruner, who has stuffed and

mounted this rare owl, noticed one as a boy, twenty four years

ago. near Omaha. Ornithologists at the time questioned the ac-

curacy of his observations, but this specimen confirms the proba-

bility of his claim.

The present specimen, which is the first actually taken in the

State, was captured on 33d Street, in the city of Lincoln, Dec. 12,

and was brought alive to the State Museum. It lived but a short

time, however, owing perhaps to injuries, or to the heat. The
bird is an adult, in fine plumage.

The unexpected appearance of this inhabitant of Arctic regions

seems the more striking from the fact that the weather in Ne-

braska thus far, barring one snow-storm, has been a mild, pro-

tracted autumn rather than winter. Erwin H. Barbour.
University of Nebraska, Lincoln, Neb., Dec. 14.

Vagueness of Localization in a Child.

The following are illustrations of the vagueness of the localiza-

tion of cutaneous sensations in children. The one referred to is

16 months old. The morning after she had been vacciaated, and
for a considerable time afterward, she was unable to tell on which
arm the sensitive spot was situated, often looking at or touching

the wrong one. On one occasion the child sat down with her

hack close to a grate-fire; as soon as the heat had penetrated the

clothing, she began pulling at and striking her chest as though
the sensation were there. M. Scripture.
New Haven, Conn.

Ballistic Galvanometer.

Can any of your readers furnish me with complete references

on the use of the ballistic galvanometer for measurements of

-time ? E. W. Scripture.
Tale University, New Haven, Conn.

BOOK-REVIEWS.
The California Vine Disease. By Newton B. Pierce Bulletin

No. 3. Division of Vegetable Pathology, U. S. Dep't. Agric.

Washington, 1892. 222 p, pi. 25, charts 2.

Report on the Experiments made in 1891 in the Treatment of
Plant Diseases. By B. T. Galloway. Bulletin No. 3. Di-

vision of Vegetable Pathology, U. S. Dep't. Agric. Wash-
ington, 1893. 76 p. pi. 8.

Grasses of the Pacific Slope, including Alaska and the Adjacent
Islands. By Geo. Vasey. Bulletin No. 13. Division of

Botany. U. S. Dep't. Agric. Washington, 1892. 50 plates,

with descriptions.

These three publications which have followed one another

rapidly from the Government printing office are of diverse char-

acter. The first deals with the results of an investigation extend-

ing over two years into the character of an obscure but virulent

disease of vines in California; the second records the results of a

series of experiments to prevent the ravages of several plant-

diseases in the eastern portion of the country ; and the third gives

descriptions and plates of fifty-two species of grasses found grow-
ing on the Pacific coast of our country, including Alaska.

The California vine disease seems to have first appeared in the
vicinity of Anaheim, Orange County, in 1885, but it did not at-

tract great attention until the following year, when it caused the
death of a large number of vines. From this, its first appear-
ance, it has spread over a wide section of the surrounding coun-
try and has caused the death of many thousands of vines and en-

tailed a loss of many thousands of dollars. Mr. Pierce, as the

special agent of the Department of Agriculture, had spent two
years in studying the subject vi'hen the present report was sub-

mitted, in June, 1891, and since then has continued his investi-

gations. The report is an exhaustive one in many respects, an
unsatisfactory one in others. For example, while he has given
a very full account of the rise and progress of the vine industry

in California and Mexico, and has examined with great care the

bearings of soil conditions and of meteorological phenomena on
the disease, theremedy for the evil, or even suggestions for pallia-

tion of it, are meagre in the extreme. It might be said, it is

true, that as the origin and cause of the disease is still unknown,
it is not possible to prescribe a remedy. Everything that has so

far been tried has given negative results. Numerous facts have
been brought out by the investigation. Among them may be
noted that drainage, irrigation, soil characters, rainfall, and tem-
perature have had no effect in causing the disease. But that

shade has in some unknown manner the effect of retarding the

progress of the malady. It has also been ascertained that the

disease is not caused by certain species of fungi or by certain

animal or insect parasites, and that it differs in several ways quite
markedly from Chlorosis and Pouriiiore as these occur in Europe.
The colored plates that are given illustrate very well the effects of

the disease on the leaves and canes.

The second of the titles above given is an account of experi-

ments conducted in the vicinity of Washington and in New York
State for the prevention of plant diseases. These experiments
bear out the previous work of the department. They show that,

in the treatment of black rot of the grape, Bordeaux mixture still

takes the lead; and that half strength, i. e , 3 pounds of copper
sulphate, 2 pounds of fresh lime, and 22 gallons of water, gives

as good practical results as full strength. In the treatment of

apple scab, Bordeaux mixture was also very effective, but not so

much so as Paris green. This is a new fact inasmuch as this

substance, while known to be effective against insects, has not

been generally supposed to be a fungicide. There was a higher
percentage of first quality fruits and a less percentage of third

quality as well as wormy fruits when this substance was used

than any other. The experiments in New York were largelj'

negative, since the amount of disease present was compara-
tively slight. The subjects treated were various kinds of nurserv

stock, and here again Bordeaux mixture gave as a whole the

best results. Two plates showing sprayed and unsprayed grapes

bear testimony to the good effects of the treatment for black rot.

The third title, "Grasses of the Pacific Slope," consists of illus-

trations and descriptions of gras.ses growing in California.

Oregon, Washington, and Alaska. Some of them are of value

for forage, while others are of scientific interest only. This is

Part I. of the second volume of " Illustrations of North Ameri-
can Grasses,'" the first volume, also in two parts, having treated

of the grasses of the south-west. The reports cannot fail to be of

great interest and value to all students of botany.

Joseph F. James.

Comparative Architecture. By Baere Fereee. The author,

New York.

This is a reprint of a paper read before the American Institute

of Architects at its twenty-fifth annual meeting, at Boston, in

October, 1891. II is handsomely printed in royal octavo, and
covers fifteen pages in clear and pleasing type. In this discourse,

the distinguished author applies to architecture the comparative
method which has proved so fruitful in the study of language
and of biology. " Comparative Architecture" takes "the facts

of historical and descriptive architecture, and describes the com-
parative progress made by all nations, and under all conditions."
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It is thought that thus "the rich results obtained by the com-

parative method in natural and human sciences justify the hope

that not less valuable returns will be obtained " by this extension

of the system. Architecture falls under the domain of law, and

the immense walls of the Assyrians and the pond rous arches of

the Romans are the product, not of fancy, but of the condition

of environment of their builders. Mr. Ferree believes with Free-

man; "Deal worthily with the histoi'y of architecture and it is

worthy to take its place alongside the history of law and of lan-

guage." •' Comparative architecture has to do with architecture

as the product of the human mind, as the result of intellectual

processes and reasonings; and each diy these things enter more

and more into the making of modern architecture." The paper

is well worthy of the careful perusal of the architect whether

professional or amateur.

Energy and Vision. By S. P. Langley. Washington, Nat.

Acad. 18p. 4°.

This small volume contains, as is always expected of the pa-

pers of the distinguished astronomer and physicist, very impor-

tant matter. The work was first presented to the National

Academy of Sciences at its April meeting in 1888. It relates to

the differing optical effects produced by waves of light of varying

magnitude though containing equal energy. Two lines of re-

search are marked out: the one to ascertain the quantity of en-

ergy in each ray; the other to measure the corresi^onding visual

effect. In the first the •bolometer" of Langley is used to

measure energy of various heat and light waves. Solar nieasures

coQstitute the second. The result give^ the value of equal

amounts of energy at different points in the spectrum as affecting

the retina. It was at once found that energy itself is not uni-

formly distributed in the spectrum. The gauge of energy was

taken as the intensity of light required to read a table of logar-

ithms; which method is thought more accurate than any of

the usual photometric systems. It is found that the eye requires

more time to regain its sensitiveness for violet light, after having
been exposed to sunlight, than for any other color. It is found
that the eye can perceive lights varying in intensity in the pro-

portion of 1 to 1,000.000.000,000,000. The same amount of

energy may produce 100, GOD times as much effect in one portion

of the spectrum as in another. Work done in giving rise to

deepest red light amounts to about 0.003 erg per second.

Spoils' Tables and Memoranda for Engineers. By J. T. HuRsr
Eleventh edition. New York, Spon & Chamberlain.

This is a little pocket-edition of Hurst's tables, and is likely to

prove, as indeed the issue of eleven editions shows to be the fact,

a very useful miniature reference-book. It is about one and a
half by two and a half inches, and 140 pages of carefully selectfd
tallies and data, with a good index. It can be carried in the

waistcoat-pocket. It is even smaller than the admu-able little-

pocket book published by the American Iron Works of Jones,

Laughlin, & Co., and but a fraction of the size of Hurst's larger

tables, of Moles worth, and other so-called pocket-books.

AJIONG THE PUBLISHERS.

— The tenth and concluding volume of the new edition of
"Chambers's Encyclopedia" will be issued by J. B. Lippincott

Co. in a few weeks. JVIr. Stanley Lane-Poole writes on Swift

and Turkey ; Mr. F. T. Palgrave contributes the memoir of Tenny-
son and that of Wordsworth, Mr. Richmond Ritchie that on
Thackeray. Sir W. Lawson treats of Temperance, jMr. R. W.
Lowe of the Theatre, Mrs. Besant of Theosophy, and Mr. G.

Howell of Trades-Unions. Mr. Hamerton is the author of the
biography of Titian and of that of Turner, while Mr. J. Gray
writes on Van Dyck. The article on Anthony Trollope is by his

brotber. the late Thomas A. Trollope. Mr. Vambery writes on
Turkestan. Professor Shaler on the Geology of the United States,

Professor J. Geikie on Volcanoes, Mr. Austin Dobson on Horace
Walpole, Mr. Loftie on Westminster and Windsor, Mr. Eraser

CALENDAR OF SOCIETIES.

Biological Society, Washington.

Dec. 17.—Principal topic of the evening.

What should be the Scope and Object of a

Biological Society ? introduced by Mr B. E.

Fernow. Communications: Lester F. Ward,
Frost Freaks of the Dittany; Erwin F.

Smith, Notes on Peach Rosette; M. B.

Waite. Destruction of Lichens on Pesir Trees

;

D. G. Fairchild, Notes on Apple and Pear
Fusicladii.

New York Academy of Sciences.

Dec. 19.—W. B. Scott, Fossil Hunting in

the North-West.

Nev7 York Academy of Sciences, Biologi-

cal Section.

Dec. 13.—The following is a synopsis of

the papers: On the Miocene Deposits of the

White River, by Dr. T. L. Wortman. These
deposits were arranged in three groups,

Lower, or Menodus, beds; Middle, or Orco-
don, beds; and Upper, or Protoceros. beds.

The Protoceros beds were regai-ded as in

part contemporary with the Jnhn Day beds
of Oregon. On the Ilco-Colic Junction of

Procyon lotor and Allied Arcthoi^ls, by G. S.

Huntington. The absence of caecum in

Procyon was noted as repeating the condi-

tion found in Hyena and the Ursidte. The
provision for preventing return of contents
of large intestine appears to consist m a
series of constructions in the lermiuHl part
of the ileum together with increase in the
circiilar muscular fibres in these situations

as well as at the ilco colic junction itself.

There is a complete absence of an Ilco colic

valve. On the Origin of West Indian Bird

Life, by F. M. Chapman. Conclusions from
study of bird (and mammal) life were (1)

distinctness geologically of Lesser from
Greater Antilles; |3) independence of islands

and mainland since the appearance of the
present fauna; (3) original connection of

Indes to Central America by way of Ja-
maica, Central America at this time an
archipelago created by passage leading
from Pacific to Carribi-an Sea; (4) the older

faunal forms of the Indes represent sur
vivors of the insular Tertiary species; (5)

the newer forms are immigrants and become
differentiated under new conditions of liv-

ing. H. F. Ooborn reported the discovery
in the Miocene of South Dakota of a horned
.\rtiodact.\ 1 represented by mal^ and female
skulls and complete fore and hind feet. The
female skull is comparatively hornless and
proves to be identical with Protoceras celer

Marsh. The male skull exhibits no less

than five proiuberances upon each side, or

ten altogether. Two of these upon the

frontals and sides of the maxillaries are
very small; the parietal, supra-orbital, and
masilliary proiuberances are very promi-
nent and hfd. apparently, a dermal cover-
ing, as in the giraffe. There are four toes

in front and two behind, as in the early

Tragulidte. The types were found by Dr.

T. L. Wortman, and are in the recent col-

lections of the American Museum of Natu-
ral History.

Society of Natural History, Boston.

Dec 31.—W F. Ganong, Some New Ex-
periments on the .-^bsorp ion of Liquids by
Aerial Parts of Plants S H. Scudder, The
Abdominal Pouch of Butterflies of the
Genns Parnassius: W. H. Niles, Columnar
Structure in Stratified Rock.

Publications Received at Editor's Office.

George, Henht. A Perplexed Philosopher. New
York, C. L. Webster & Co. 319 p. 18°. 81.

HiLE, George E. Ultra-violet Spectram of the
Solar Prominences: The Yerkes Observatory of
the University of Chicago; Some Results and
Conclusions Derived from a Photographic Study
of the Sun. Reprints. Chicago, The Author.

Ne-wth, G. S. Chemical Lecture Experiments. Lon-
don and New York, Longmans, Green & Co.
383 p. 8°. S3.

U. S. Navy Dep't Notes on the Year's Naval Prog-
ress. Washington, Government. 366 p., pi. 8°.

Reading Matter Notices.

Ripans Tabules cure hives.

Eipans Tabules cure dyspepsia.

materia] by the pound, for miner-
alosists. collectors, colleges, schools, and chemists.
Send for 100-page cataloiiue, pa<jer bound, 15 cents;
cloth bound. 85 cents; supplement 2 cents. Geo. L.
English & Co., Mineralogists. Ti'i & 735 B'way, N Y

ACK N'UM BERS and complete set*
azincb. Rates Icm AM. AtAG
Schoharie N V

if leading Mag-
EXCHANGE.

RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and

paralyzed nerves restored, -without the knife
or I'iska Diseased eyes or lids can be cured by
our home treatment. "We prove it." Han*
dreds conTinced. Our illustrated pamphlet.

NEWARC LAMP
COLLEGE PROJECTOR

\:?',. ff
I

^SENc'fOR ClR C ULAR TO

^^«J.W^UEEN 8c CO.
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Rae on John "Wilkes, Dr. Buchan on Wind, and Mr. Price Hughes
on Wesley. Canon Isaac Taylor contributes the articles on Writ-

ing and on York and Yorkshire, and Cavendish that on Whist.

Dr. Mills expounds Zend, and Mr. G. Snintsbury criticises Zola.

The tirjt rolume of the new edition was issued in March, 1888, so

that the nork has been completed in less than five years— a very

short time imleed wlien its magnitude is considered. The " En-
cyclopaedia" contains over thirty thousand articles, contributed

by nearly one thousand different writers, and includes among its

contributors many of the chief authorities in various departments

of knowledge.

— " Questions and Answers about Electricity," a small volume
of 100 pages (50 cents) from the press of the D. Van No^trand

Corapau}', is peculiar in some respects. It has four authors and
one editor, and the latter, we fear, has taken undue liberties with

the manuscripts of the authors. In no other way can we account

for the presence of such words as "ampage," " furtherest,"

"shellaced," etc. : and such statements as, when cells are con-

nected in muliiple, the current can travel "only a few feet."

Though intended specially for amateurs and students, we fear the

book will prove more interesting to those " well up" in the sub-

ject A glossary, by the editor, no doubt, adds to the originality

of the work.

— " The Sloyd System of Wond-working" is the title of a 250-

page volume from the pen of B. B. Hoffmann, A B, , superin-

tendent of the Bitron de Hirsch Irade-schools, and just published

by the American Book Co (Price $1.) The book gives an ex-

cellent account of the theory and practical application of the

Naas system of manual training, which has already received con-

siderable attention in the volumes of Science. The first two chap-

ters of the work give the clearest and most comprehensive ex-

position of the system we have seen; the third chapter (some

things in which might better have been omitted for common-
school purpo.ses) gives a history of the manual training idea; the

final chapters give an account of various model series and of the-

progress of the system in elementary schools.

—The D. Van Nostrand Company have just published " The
Practical Management of Dynamos and Motors," by Francis B.
Crocker, professor of electrical engineering in Columbia College,

and Schuyler S. Wheeler, D.Sc. To the man in charge of an
electric light or power plant this volume will prove invaluable,

as it is the first book, as far as we know, devoted specially to
their requirements. It gives simple and readily comprehended
instructions in the practical use and management of dynamos
and motors. The different subjects are treated separately and in

logical order, and are arranged so as to facilitate ready reference^

on any point on which information is desired. ($1.)

— Metal-Coloring and Bronzing " is the title of a new 12mo
volume of 336 pages just issued from the press of MacmiUan &
Co. (Price |l.) The book is the result of experiments and in-

vestigations carried on for eighteen months by Arthur H. Hiorns,

principal of the metallurgy and engineering department of the

Birmingham (England) municipal school; and is, we believe, the

first systematic treatise on metal-coloring (more commonly
known as bronzing) that has been published. The essential por-

tion of the work is treated under three principal divisions,

namely, chemical, electro-chemical, and mechanical metal color-

ing, the first being given greater space on account of its greater

importance. The introductory portion contains a brief account
of the properties of the ordinary nretals and their chemical rela-

tions with regard to oxygen, sulphur, chlorine, etc.; and also

deals with the chemical effects of the atmosphere on metals, the

relation of metals to color, and chemical principles and changes.

The rest of the volume is devoted mainly bo the mechanical pro-

cesses employed. As an authority on metallurgy the author of

this work is well known; and this, with the fact that the book is

the first in its peculiar field, insures for it a secure place in tech-

nical literature.

Dr. T H. Andrews, Jefferson

Medical Col lege, Philadelphia, says of

Horsford's Acid Phosphate.

"A wonncrUil remedy which gave me
most gratifying results in the worst

forms of dyspepsia."

It rtaches various forms of

Dyspepsia that no other medi-

cine seems to touch, assisting

the weakened stomach, and

making- the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Runilord Chemical Works. Providence, R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

Exchanges.
[Freeofcharge to all, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

For sale or suitable exchange.—A spectrometer
made by Fauth & Co., Washington, D. C.. according
to the plan of Prof. C. A. Young. This instrument
is suitable for the most advanced investigations
and determinations. Cost originally $700 and has
been used but little. Will be disposed of at a con-
siderable reduction. Address Department of Phys-
ics, Ohio University, Athens, O.

I will send British land and fresh-water shells in
return for those of America, any part, sent to me.
I have at present about fifty or sixty species, with
many varieties. W. A. Gain, Tuxford, Newark,
England.

The Biological Department of HamlineUciversity
desires t(i offer roicr-'scopic slides of animal tissues,
or whole animals, in exchange for lirst-class fossils.
Address correspondence to Henry L. Osborne, Ham-
liue University. fJamlme, Minn.

For sale.—A set of the Berichte der Deutschen
Chemischen Gesetlscaft, from Jan. 1. 1877, to Jan. 1

lSa2. bound in twenty-six volumes to Jan. 1. 18«8
and remaining four years unbound. Also the Bulla
tin de la Societe Chemique de Paris, from Jan. 1

1879, to Jan. 1, 180i. bound in eighteen volumes to
Jan. I, 1S88. and remaining four years unbound.
Dr. Marcus Benjamin, care^of D. Appleton & Co.,
1 Bond St., New York City.

F<ir SHle.—1.5' bird, and 12o mammal skins, which
are first-class and labelled with strictly reliable
data. They were collected in this immediate vicin-
ity and are'preserved and made up according to the
latest approved methods. As I offer the above at a
verv low price, it would be a good opportunity for a
college or a museum. Willard E. Treat, East Hart-
lord, Conn.

For Sale.—A new Model U. S. Army Hospital
]\licroscope (Zentmaver), also i^inch and IJ^-inch
Objecnves. HENRY C. WELLS, 151 Broadway.
New York.

Wajzis.

WANTED.—American Journal of Conchology-
seven volumes. Parties having these for

sale will please address the undersigned, stating^
condition and price. R. Ellsworth Call,LouisviUe,Ky.

A GRADUATE ENGINEER will give instruction
evenings in geometry, trigonometry and sur-

veying, mechanics, physics, mechanical drawing,
and general engineering construction. Five years'
experience in field and editorial work on engineer-
ing journal. References furnished. C. S. H., 102
Tribune Building, New York.

A POSITION is desired in the South, preferably
j\ the Gulf States, where 1 can teach the sciences.
Can also icstruct in other branches. Salary only
nominal, as I am simply desirous of employment
while spending the winter in the South. A private
family preferred, but will accent regular school
work if not too confining. MORRIS UIBBS, M.D .

Kalamazoo, Mich.

117ANTED.—By well- qualified and experienced
Vv science master and associate of the Royal
School of Mines, London, aged 26 (at present in
England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc.. etc. Can provide excel-
lent references and credentials. Apply. J. G.. 17
Sussex St., Rochdale, England.

AGRADtJATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give bis services and a cabi-
net of 25,1 00 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archieological and ethno-
logical specimens and woods to any institution de-
siring a fine outfit for study. The owner will in-

crease the cabinet to oO.tXiO specimens in two years
and will act as curator. Correspondence solicited
from any scientific institution. J. W. Hortter,
M.D.. Ph.D., San Francisco, Cal., General P. O.
Delivery.

The American Geologist for 1893.
Edited by Prof. S. Calvin. University of Iowa; Dr. E. W. Claypole. Buchtel College; John Evebmax,

Lafayette College; Dr. Persifor Frazer. Penn Hort. Soc; Prof F. \\. Cragin. Colorado College:
Prof Rob t T. Hill. U. S. Irrigation Survey; Dr. Andrew C. Lawson. University of California; Frank
D Knowlton, U. .s. National Museum; Joseph B. Tyrrell, Geol. Sur.of Canada; E. O. ULRicH.Minnesota
Geological Survey; Prof. 1. C. White. Uuiversity of West Virginia; Prof. N. H. Wischell. University
of Minnesota. Now in its Xth volume. S3.50 per year. Sample copies. 20 cents. Address

THE GEOLOGICAL PUBLISHING CO., Minneapolis, Minn.
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GLOVES.
DENT & FOWNES'

Celebrated English
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WEW YORK.

RACES AND PEOPLES.

By DANIEL G. BRINTON, M.D.

"The book is good, thoroughly good, and will long
remain the best accessible elementary ethnography
in our language."

—

The Christian Union.

"We strongly recommend Dr. Brinton's 'Races
^nd Peoples"' to both beginners and scholars. We
3,TG not aware of any other recent work on the
science of which it treats in the English language."
—Asiatic Quarterly.

"His book is an excellent one, and we can heartily
recommend it as an introductoiy manual of ethnol-
ogy."— T/ie Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
-and America."—jBr/g/ifon (Eng.) Herald.

"This volume is most stimulating. It is written
with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,

grasps very well the complete field of humanity."—
The New York Times.

"Dr. Brinton invests his scientific illustrations and
measurements with, an indescribable charm of nar-
ration, so that 'Races and Peoples.' avowedly a rec-

ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger.

" The work is indispensable to the student who re-

squires an intelligent guide to a course of ethno-
«;raphic reading."

—

Philadelphia Times.

Price, postpaid, f1.75.

THE AMERICAN RACE.

By DANIEL G. BRINTON, M.D.

"The book is oneof unusual interest and value."—
Inter Ocea?i.

" Dr. Daniel G. Brinton writes as the acknowledged
.authority of the snhject.''''—Philadelphia Press.

" The work will be of genuine value to all who
wish to know the substance of what has been found
out about the indigenous Americans."—iVature.
"A masterly discussion, and an example of the

successful education of the powers of observation."
—Philadelphia Ledger.

Price, postpaid, $2.

H. D. C. , 874 Broadway, N. Y.

TO THOSE INTERESTED IN SCIENCE.
[Science (weekly) established in 1883, N. D. C. HODGES,

874 Broadway, New York City.]

Titles of Some Articles Published in Science since

Jan. I, 1892.

Aboriginal North American Tea.
Actinism.
Agriculture, Experimental, Status of.

Amenhotep, King, the tomb of.

Anatomy, The Teaching of, to Advanced Medical
Students.

Anthropology, Current Notes on.
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VANDALISM AMONG THE ANTCQUITIE3 OF YUCATAN
AND CENTRAL AMERICA.

BY M. H. SAVILLE, ASSISTANT IN PEABODT MUSEUM, HARVARD UNIV.,

CAMBRIDGE, MASS.

The ancient buildings and sculptures of Yucatan and Central

America have within a few years been much damaged and dis-

figured by the indifference of the natives of those countries, and
by the vanity of travellers, some of them unfortunately Ameri-
can, who paint their names in large characters on the sides of

the buildings and carve them on the sculptures.

Briefly, I will enumerate a few instances that have come under
my personal observation.

The magnificent "House of the Governor"' in Uxmal, probably

the grandest building now standing in Yucatan, is almost covered

with names on the front and on the cemented walls inside. These

Tiames are painted in black, blue, and red, and tbe letters are in

some cases twelve inches high, and here are to be seen the names
of men who are widely known in the scientific world. The
" House of the Dwarfs'' in the same city has suffered in a like

manner. Many of the sculptures which have fallen from the

buildings in Uxmal have been wilfully broken, and I noticed

particularly that two of the beautifully carved turtles from the

"House of the Turtles" had been broken apparently by a ma-
chete.

The large face figured by Stephens in " Incidents of Travel in

Yucatan," Vol. II., p. 434, is in a mound in the backyard of a

shop in Izamal. This has been almost destroyed. The whole of

the face between the eyes and the lower part of the chin is gone,

and I was told that the stones thus obtained were used in repair-

ing a fence. On the other side of this mound is the bas-relief in

stucco discovered by Charney, and this is slowly crumbling

away. The steps leading up to the top of the Great Pyramid
are being thrown down; and many mounds in Yucatan are being

destroyed at the present time to furnish building material. In

fact, if a bee's nest should be found in one of the old buildings,

the Indians would tear down part of the structure to get at the

honey.

In Copan, when the Peabody Museum Honduras Expedition

compared the condition of the '• Idols " to-day, with the photo-

graphs taken by Mr. A. P. Maudslay seven years ago, it was
found thatduringthat time some of the very finest sculptures had
been disfigured by blows from machetes and other instruments.

The Stela given as a frontispiece in Stephens's "Incidents of Travel

in Central America," Vol. I., has been much marred by some one
who has broken off several ornaments and a beautiful medaliou
face from the northern side. One of the faces and several noses

have been broken off from the sitting figures on the altar figured

by Stephens in tbt same volume, opposite page 143. On some of

the idols and altars names have been carved, notably on the back
of T;he Stela figured opposite page 1.58 in Stephens, and a large

fragment has been broken from the same Stela. While excavat-

ing in one of the chambers of the Main Structure we uncovered a

beautiful hieroglyphic step, but before we had time to secure a

photograph of it, some visitor improved the opportunity while no
one was about to break off one of the letters.

In Quirigua a small statue, discovered by Maudslay and re-

moved by him to a small house near the rancho of Quirigua, had
tbe head and one of the arms broken from it during the interval

between two visits. This statue was of the highest importance,

as it very much resembled the celebrated " Chaac-mol "' now in

theMexican Museum, but discovered by Le Plongeon at Chichen

Itza. One of the Stela; at Quirigua has had a name carved on it

quite recently ; but the sculptures of this place are in a much
better state of preservation than those of Copan owing to their

being at some distance from the road, and being covered with a

dense tropical growth; while those of Copan are within a mile of

the village, and there was formerly a road over the Plaza Grande
and among the idols. The burning of the bush, to clear the land

for milphas, has also injured many of the sculptures owing to the

cracking of the stones by the heat.

While in Nicaragua I learned that the sculptures on the Islam!

of Zapatero in Lake Nicaragua have within a few years been

much broken and disfigured. These were described by Squier in

"Nicaragua, Its People, Scenery, Monuments, etc.," Vol. II.

As the governments of Mexico and the Central American re-

publics ai'e making little or no effort to preserve or care for the

antiquities within their boundaries, it remains for the United

States to do something to preserve these vanishing memorials of

the past. The initiative has been taken by the Peabody Museum,
Cambridge, which has been granted, for ten years, the care of

the antiquities of Honduras A wall has been built enclosing

the principal remains in Copan, and a keeper been placed in

charge with strict orders to allow nothing to be destroyed or car-

ried away. Thus a strong effort is being made by the Peabody
Museum to protect the wonderful carvings in stone of the ancient

city of Copan.

ANCIENT J.\P.\NESE CLOCKS

BY FRANK D. SKEEL,, AM., MD., NEW YORK.

The ancient Japanese, in common with most Oriental nations,

measured time by the position of the sun. Their day commenced
and ended with sunrise. As Japan lies between the thirtieth and

the forty-fifth parallels of latitude, the days and nights vary con-

siderably in length during the year. To fulfil the conditions of

their notation a timepiece must divide into equal parts the periods

of daylight and the periods of darkness To construct a time-

piece which will perform this erratic division of time is a me-

chanical problem of no mean order. This, the ancient Japanese

have accomplished in several very ingenious ways.

Their clocks may be roughly divided into two general classes:—
1. Those with a constant rate, in which the changing length of

the hours is indicated by the spacing of the numerals, which are

engraved on movable pieces of metal.

2. Those with a varying rate, having the numerals equally

spaced, the length of the hour being regulated by the rate of the

clock.

Under the first division there are two types, namely, clocks

with rectilinear dials, and clocks with circular dials. Clocks of

the former type are driven by a weight or a spring. Those of

the second type by weight only. The power is transmitted by a

cord or chain to which, in clocks with rectilinear dials, the index

is attached. The hour-signs are engraved on separate pieces of

metal, which slide in a vertical groove in the front of the case.

Parallel to this is a slit in the case, through which the hand is

attached to the cord. The hours of day and of night are indi-

cated by different characters. The spaces between these signs

are regulated by moving the pieces of metal bearing the hour-

signs nearer together or farther apart as occasion may require.

Some clocks of this type are provided with graduations and a

table by which the hour-signs may be properly adjusted in ac-

cordance with the season of the year. The hand moves down-

ward over the face of the dial as the clock runs down and resumes

its place at the top when it is wound. The escapement is the

verge, with crown-wheel, balance-wheel, and hairspring. The

driving-power is either a weight or a spring, as before stated.
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In some weight-clocks the striking-train and tell comprise tbe

driving-weight. The striting mechanism is released by pins

projpclmg from the back of tbe little plates carrying the hour-

signs. These pins trip a small lever as the train passes Clocks
drawn by a spring have the spring-barrel located in the lower
part of the case

A clock of this type in my possession has the general appear-

ance of a hall clock of our grandfathers' days except for its

diminutive size It is eight incVies high, three- fourths of an
inch deep, and one and one-fouith inches wide. The case is

beautifully made of dark wood. The upper part of it. enclosing

the works, has glass front and sides, the cap over the balance-

wheel, as well as the front plate of thf works, which are of brass,

is open-work of graceful design and is gilded. Another clock of

this type, also in my possession, is still more diminutive in size,

being only three and three-fourths inches hiah, one-fourth inch

deep, and three-fourths inch wide. It is made entirely nf brass

except the numerals, which are of silver, and is beautifully en-

graved and gilded. At the liottom of the case there is a small
compartment closed by a hinged door. This contains the key.

The numerals are fitted into a dovetail groove in the front of the

case, and the hand is carried on a sliding piece attached in the

manner before mentioned to the fusie chain. There are no di-

visions to indicate the fractions of the hour.

Another interesting example of this type has a dial engraved
with a series of logarithmic curves. On the faces of these clocks

there are two rows of characters; when the dials are rectilinear,

the characters are arranged in two vertical columns; when cir-

cular, in two concentric circles. These rows are some little dis-

tance apart, and the characters are unequally spaced. Each
numeral is connected to its opposite one by a logarithmic curve.

The space between the columns is divided into twelve equal
parts by parallel vertical lines, each line having at its upper ex-

tremity the sign of a month. The space included between the

intei'sections of one of these lines with two successive logarithmic

curves, will indicate the length of the corresponding hour for the

first day of the month which is indicated by that line. In this

clock the index is borne on a cross-bar, vvhich extends across the

dial from one column to the other and is attached to the weight-
cord. The index is so affixed to this bar that it can be moved
along its length, thus passing from one line to the other as the

months elapse. When this kind of clock is provided with a cir-

cular dial, the logarithmic curves are laid out in the same man-
ner and intersected by parallel concentric circles. The hand
moves over the dial and is constructed so as to slide through its

attachment to its arbor, thus being lengthened and shortened.

Another clock of this type has a much more complicated struc-

ture. Its circular dial revolves and is furnished with movable
hour-signs, which are arranged in concentric circular grooves on
its face. A pin pi-ojecting from the posterior face of each oppo-

site hour-sign enters the groove in a slotted arm which extends
across the back of the dial. These arms are acted upon by an
eccentric, which in its turn is driven by a train of wheels com-
pleting its cycle in a year. The action of this mechanism is such
that the opposite ends of the arms and consequently the hour-

signs are separated and approximated as the days and nights vary

in length.

It only remains to describe the clocks of the second class, viz.,

those in which the rate is made to vary in accordance with the

seasons. None of these clocks, as far as I am aware, have the

balance-wheel and hairspring, but they have its forerunner and
immediate ancestor, the escapement of Huygens, which consists

of a vertical staff suspended by a fine silk thread attached to its

upper end. This staff is provided with lugs which engage the

teeth of a crown-escapement wheel, and it bears a horizontal arm
from which small weights are suspended like a scale-beam. The
rate of the clock is regulated by the adjustment of these weights.

In general form, these clocks are rectangular or cube-shaped.
The gong is placed on top of the case. The dial is circular and
revolves from right to left, the hand being stationary. The case

is of brass and is usually highly ornamented. The variation of

rate in these clocks is accomplished in two ways, viz,, (1) en-

tirely by the adjustment of the weights borne on the arm of the

escapement, and (2) partly in the foregoing manner and partly by
the mechanism itself; the latter form having a double escape-
ment, which will be described later.

The specimen of the former kind which I have is two and one-
half inches wide, two and one-half inches deep, and seven inches
high over all. The case is of brass, and is beautifully ornamented
by chasing, and the wheels, which are cut by hand, are very ac-

curately made. The characters are engraved on the dial in two
circles, the outer one being composed of the signs of the Chinese
Zodiac, and the inner one, of the hour-signs. Below the dial,

on the face of the clock, are two openings, through each of which
may be seen an astrological character. These characters change-
once in twenty-four hours. The weight-cords run over spiked
pulleys and have small counter- weights. The clock has a strik-

ing-train and a going-train.

Another clock of this form in my possession is of more compli-
cated construction, ft has two escapements, the horizontal armff
of which are t'f different lengths. In this clock the variation of
rate is accomplished partly by hand and partly by the automatic
operation of the mechanism itself. One escapement remains idle

during the day and the other during the night, the staff of one
being lifted from its engagement with the escapement-wheel at

the same time that the other is brought into gear. This is ac-

complished by two levers which lie directly below the ends of the
vertical staves of the balance. The opposite ends of these levers

are acted upon by two cams on the same arbor which cause one
of them to rise and the other to fall at the proper moment.

I have omitted to say anything of the fantastic astrological

meanings of the various characters found on these clocks and of
the intimate connection between the astronomy, astrology, and
horology of the Japanese, and will only add that if they are

children in imagination they are certainly giants in mechanical
execution.

Id wrltiua: this article I bave availed myself of tbe ai tides written by Emil
.James, Journal Science D'Horology, Vol. VIII.: Anee and Thomas Eggleston,
Pb.D. , In ibe School of Mines Quarterly lor July, 18^2.

SOME BIOLOGICAL NOTES ON AMBLYSTOMA
TIGRINUM I,

BY HENRY LESLIE OSBORN, PHD,, ST. PAUL, MINN.

There is a salamander, most probably of the species named
above, which is very common in this vicinity. In the autumn
months, especially during September, it can be found abundantly

in cellars or in damp, dark, or semi-dark places about buildings,

I have often seen it on the railroad tracks imprisoned between the

rails, and many specimens whTch had been run over and killed bj'

the cars can be found at this season. Occasionally thej' are seen

creeping about on the walks or in the grass, where they are

frightened by man's approach and run actively away. They are

familiarly called lizards, and the use of that word among the peo-

ple of this vicinity can almost always be understood to refer to

this animal. It lives in aquaria for an indefinite time, remaining

on the bottom, and coming to the surface for renewal of air of the

lungs rarely.

1. The markings of this salamander are vivid yellow spots ui^on

a ground of brown-black upon the back, giving place to faint

bluish ground and lighter color on the ventral surface. There is

a very great deal of variation in the shape and distribution of the

spots. In general, they are irregular, elongate figures of various

sizes from very small rounded ones up ta those of considerable

size, whose length may be equal to half an inch. The directions

of the long ones of the spots are not the same, while they are

chiefly antero-posterior, some are oblique from behind, forward

and inward, while others are oblique from behind, forward and
outward. The patterns of the two sides are not " mated," they

are entirely independent. Not only so, but there is a distinct

line which separates them, and in the middle a black line

often cuts directly through the spots, so that, while they meet,

they do not match. This last-named condition is very noticealile

in the tail, as shown in the accompanying figure. It is very con-

spicuous in many cases, but perhaps less noticeable in specimens
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not so largely spotted as the one used in making the figure.

This absence of bilateral symmetry in the skin markings is

a more or less general phenomenon in the coloration of animals;

they rarely having their two siiles perfect counterparts. It is

in fact a case of a general law, applying to all bilateral organs,

perfect bilateraling being a very rare phenomenon, due, on

modern biological views, to the preponderance of growth in the

cells of one organ over its homologue of the opposite side through

the operation of any of the several causes which influence vitality

of cells, e g., use, nutrition, di-ease. perhaps inheritance. But,

in animal coloration, while perfect bilatei-aling of marking is un-

usual, and a certain independence of the opposite sides is usual,

it is rarely carried so far as here. The markings of bu-ds. etc.,

blend across the middle line, so, too, the blotches of snakes, frogs,

and other familiar cases, and I have never seen an animal in

which the independence of the color markings of the two sides is

as pronounced as it is in this form. A fact of this kind would

appear to have some important suggestions in relation to the

ontogenetic history of the yellow color producing cells. If they

are separated early in their history and continue distinct, we

should expect such asepaiationin theirultimate product". There
are facts enoUf;h to indicate that in lower forms, such as annelids, the

cells of the two sides of the body in many of the organ systems are

separate f roil an early date, even as early as in the earlysegmentative

stage of the egg (cf., E. B. Wilson, '• The Cell Lineage of Nirus,"'

Journal of Morphology, vol, vi., p. 36, 1892). This supposition

would not be out of accord with the fact that the independence

of coloration is found in a lower rather than one of the higher

animal groups and in a lower member of its group for it is the

characteristic of the higher forms to have more and more inti-

mate relation of parts. The distribution of the color-spots I

cannot as yet reduce to any law by study of adults, and I know
of no observations in the embryology of Amblystoraa which
have been directed upon this point. There seem to be some faint

suffgestions of metamerism in the coloration of the area of the

side walls of the body, especially between the limbs. The body
wall in this region is marked on the ventral aspect and laterally

by rings (Myotirms), which correspond with the attachments of

the muscle fibres and the color spots are rather noticeably located

upon the rings rather than on the spaces between them. The
rings look like somites of an annelid, and it would be interesting

to know if they correspond with the segmentation of the vertebrae

and nervous system.

2. The movements and locomotion of the salamander are very

inti^resting to observe. They suggest an animal which is passing

from the use of the hack-bone and its curvatures as a mechanism

for locomotion to the use of limbs. The locomotive movements
are of two classes, the first are those performed under ordinary

circumstances, the second those performed to escape from a pur-

suer as when one attempts to seize the creature The former are

made by means of a combined use ot the back- bone, which is

thrown into gentle curvatures, and the legs, which are the chief

insti'uments in the act. The curvature of the back-bone is such

as to throw the limb to be used forward further than it would be

with the spine kept straight. The limbs are used in strict alterna-

tion, the right front leg and the left hind leg going forward to-

gether, and then backward together, while the spine has a con-

vexity toward the right in the brachial region and toward the

left m the sacral region. The creature, in water, when disturbed

by one's hand gen'-rally either makes a disorderly scramble with

the limbs, which has but little result, or it swims swiftly with a

truly fish-like sinuation of the body, including the large post-anal

region or "tail," which is much compressed and forms a very

efficient organ of swimming. Tt has seemed to me that this

swimming motion may be a case of physiological reversion. We
know that the vertebral musculature is far more ancient phylo-

genetically than the limb musculature, and we may suppose that

hence the power to control it nervously is far greater than that

to control the more recently acquired limb musculature. It is a

case of the tendency to fall back on the ancestral mode of action

so long as the structure will permit, especially under circum-

stances in which the animal is under the influence of strong ex-

citement, which would tend to weaken the more recently acquired

powers and allow the ancient lines of habit to become dominant.

This tendency can be discerned in many other cases; thus, for in-

stance, I regard the case of the crayfish as precisely similar to the

one just cited. It commonly moves by a walking motion, not

using the flexion of the abdomen, but under excitement of escape

it reverts to this ancestral action, and the familiar "crawfish"

movement results. I do not think it is at all beyond the range of

reason to include the tendency of people to lapse into a native

language from an acquired one in moments of excitement under

the same principle of physiological reversion. In this connection,

I may speak of a specimen of Necturus, which I had for some

time in an aquarium in the laboratory, in which the swimming

movements were even more noticeable than in the salamander, a

fact co-ordinated with its more piscine peculiarities in other re-

spects.

It is possible to discover in the movements a suggestion of the

origin of limbs. The limbs are usually in a line, and the front

right leg is thrown forward by the curvature of the body at the

same time that the left hind leg is thrown forward by the curva-

ture in its level. Limbs at these points, if at first mere stumps.
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-would be of advantage by the hold ihey would give to the squirm-

ing body. Then elongation would increase the advantage. No
loss of this function wo:ild be npcessary, but a gain, if the limb

acquired some independent motion, and this might be developed

enough to render it capable of officiating as the sole locomotive

organ. If such a history of the limb were true, the salamander

is midway in the line of descent.

3. The post-anal region of the salamander is piscine, while the

anterior portions of the body are not, but are distinctly higher.

This fact is more or less familiar in a general wav and called by
Professor Hyatt, who pointed it out many years ago, by the name
" cephalizatioD." This advance of the anterior part of the body
of the salamander has left the " tail '" to be in many respects not

amphibian so much as piscine. Of course the term tail here

means post-anal region of the body and the portion, roughly
speaking, homologous with the post-anal region of the iish. In
the higher fishes this region has acquired a "tall,'' while the

ampbihia have not shared the acquisition of a structure sup-

ported by five rays, which does not belong to the ancient verte-

brate stcck. In this sense the tail of the salamander and its cor-

relate, the post anal region of the fish, are not only similar in

function, being organs of locomotion, but they are comparable
in their anatomy. The back-bone is acentrum with lii-concave

surfaces with tw:) equally developed arches, a neural arch con-
taining the spinal cord, and an haemal arch containing a vein and
an artery with oblique intervertebral muscles forming the back
of the organ. In vertebrates above the urodela, with the loss of

its locomotor function and the development of arms and legs, the
post-anal region becomes of less and less importance, though not
always disappearing; thus in many lizards it is large at its origin,

as large as the body befote it, and it has the peculiar power of

autotoiiy. as it has been called; that is, of breaking off in the
hands of a captor, whereby the animal escapes capture. There
is a gradual degeneration of the region among the higher verte-

brates, with many varieties of direction and degree of develop-

ment and occasional utilities in peculiar directions, and the sala-

mander stands at the bottom of this series.

4. The death of the salamander is accompanied by a loss of

powers of movement, which is first manifest in the last acquired
(phylogenetically) of the powers, i.e., in the limbs, and finally in

the vertebree muscles. In specimens killed under the influence of
chloroform, after all movement had ceased in the limbs, the sin-

uations of ihe back-bone continued for some time, and were the
last raove'jients observed to take place.

REFLEX ACTION IN TURTLES.

By M. .T ELROD, ILLINOIS WESLEYAN UNIVERSITY, BLOOMINGTON, ILL.

Recently I had a number of map turtles (Malacleniys geo-

graphicus Le Sueur) for student work, and observed, what is to

me, a remarkable instance of reflex muscular action, both in the

head and limbs. In one specimen the head had been severed
from the body fully an hour, when I observed the students

amusing themselves by tapping the nose of the severed head,

when almost as quickly as in life the jaws would open, and when
a pencil or other hard object was thrust in would close upon it

with seemingly as much viciousness as in life, continuing to hold

for some time, gradually relaxing, when the experiment would
be tried over again. This was the case not only with the one in

question, but with a half-dozen others of the same lot. Taking a
specimen with the head cut off and all the viscera cleared away,
leaving the legs attached to the carapace, the legs manifested

sensitiveness to a marked degree. In one specimen the four legs

extended from the body almost straight; a very gentle touch

with the point of a pencil on the tip of a claw caused that leg to

be drawn within the shell, so to speak, as quickly as in life. This

was done alternately with each foot to the first again, all giving

the same results. Several other specimens tested showed as much
and as sudden movement, and one killed at 3 p.m, , when touched
at It A M. the day following, withdrew its feet instantly. While
these observations are common for turtles, I have not observed

such marked results in other species.

A LABORATORY OF PLANT DISEASES.

BY C. W. WOODWOBTH, BEEKELKY, CAL.

There has recently been equipped at the University of Cali-
fornia a laboratory for the study of the subject of plant diseases-

in its broadest sense ; and, as there are but few if any others
where the whole subject is taught as a unit, it may be well to

give an outline of the equipment for this class of work.
We will not consider that part of the equipment for this work

afforded by the grounds, orchard, nursery, gardens, and green-
houses of the agricultural department, but confine ourselves to
the laboratory proper. The subject of plant diseases is now, and
will continue to be, associated with that of entomology, so that
the same equipment, to a considerable extent, serves for the two
subjects.

The laboratory-room is something over twenty by thirty feet,

and is situate.i on the north side of the Experiment Station build-
ing. It is lighted by four windows, having an entirely unob-
structed view, and so giving ample light for microscope work. A
corner of the room is partitioned off for a private laboratory, and
a closet is fitted with a ruby window, affording an opportunity
for photo and blue-print work. The figure below will give aj

good idea of the arrangement of the room.

tun.

^'\x xss\s\\s^y.^;s'yv^^vv.\^vfj g;;:?;^;^

The windows are all fitted with heavy shades working in

grooves, enabling one to darken the room very easily and quickly

when the lantern is to be used for illustration. The views are

projected on a screen of tracing-cloth, which is mounted on an
ordinary spring-roller and is ordinarily rolled up out of the way.

Besides the benches near the windows, which are used by ad-

vanced students, there are also three long desks, one and a half

feet wide by twelve in length, that have proven themselves so

convenient that a sketch of one is presented. As can be seen on

the plan, ihese are so constructed that at the side of each student

boxes, the size of those of the collection, may be used as drawere,

or boards may be inserted forming shelves.

Ctlass.

GUjed Pa/iei'.

Cork,
B'tderi .Saard. 2

The boxes used for the collection are made as shown in the aa-

companying figure, and are from their peculiar construction not

liable to warp or crack, and so remain perfectly insect- proof.
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The cloth bearing lor the glass is treated with corrosive subli-

mate, and the paste and glue used are arseniated. These boxes are

kept in cabinets, the glass doors of which are fitted with a rab-

bited groove on all four sides, thus making them also dust- and

insect-proof.

The collections kept in these cabinets are arranged in three

series. Series one is the systematic collection, where the organ-
isms producing injuries to plants are grouped in the oidinary
order, beginning with mammals and ending with the higher

plants. The second series is the "host" collection, where the

various plants are taken up in an agricultural order, as, for in-

stance, seed crops, fruit crops, etc., and the injuries to each par-

ticular crop illustrated. In the third series, the symptomatic
collection, all diseases having a common symptom are brought
together, thus all galls and distortions from whatever cause or

on whatever plant are assembled and classified.

Besides these there are the beginnings of a cryptogamic herb
arium in drawers and a collection representing the materia medica
of plant diseases.

There are in the laboratory a sterilizer and all the other neces-

sary apparatus for this class of bacteriological work. For micro-

scopical and histological work there is also a good equipment in-

cluding paraffin bath, microtome suitable for the highest grade
of work, compound microscopes and accessories, and a very good
outfit of reagents.

All reagents, as far as possible, are kept in standard strengths,

and the bottles marked to serve as graduates for dilution. Thus
the chromic acid is made up in a large bottle into a 5 per cent

solution. The 1 per cent solution is made by filling the bottle to

contain it to a mark and adding water. Most of the chronvic

mixtures are made from the one per cent. The chromic-acetic

killing mixture, for instance, is made, as is indicated on the label,

from one-half per cent chromic acid to the first mark, 95 percent
alcohol to the second, and 10 per cent acetic acid to the neck.

Mixtures liable to deteriorate are kept in small bottles, and such
as the acid-alcohols for decolorizing are not kept mixed at all,

but large homo vials are properly labelled and the mixtures

made up as used.

This sketch gives merely the present condition of the labora-

tory, it is expected that apparatus will be added from time to

time as opportunity offers and as it is needed for the work in

hand; indeed, there is considerable new apparatus at the present

time being constructed for the laboratory.

AN IVIPORTANT COLLECTION OF MOLLUSC A.

BY HENBT A. PILSBRY, ACAD, NAT. SCI., PHILADELPmA.

It is not generally known, even among specialists, that one of

the most valuable and most instructively arranged collections of

MoUusca in America, is that which Professor Henry A. Ward
has brought together at Rochester, N.Y. This collection the

writer has recently had an opportunity to examine, and it is be-

lieved that some account of it may be useful not only to specialists

in Mollusk morphology, or conchologists desiring to see rare

shells, but also to those who look upon a collection especially as

an instrument of education for class or public use.

The primary idea of Professor Ward's collection is to give the

spectator not only a comprehensive but a comprehensible view of

all phases of Mollusk life; and to this end a number of the more
typically developed forms of each genus have been selected for

exhibition. The practical advantage in limiting the number of

species representing each genus will be readily admitted by those

who have observed the effect, on the non-scientific observer, of

the vast wilderness of similar species exhibited in some of the

public museums of our large cities.

A further purpose has been to procure the best specimens ob-

tainable of each species represented, and to select not merely the

rare and beautiful, but, before all, species and specimens which
have a life history worth knowing, and can tell it themselves.

The dry specimens of shells are contained in horizontal glazed

cases disposed around the sides of two rooms,— in all, about 220

linear feet of cases. Wall-cases behind them contain alcoholic

Mollusks, and drawers below hold additional species. The speci-

mens are mounted upon light wooden tablets, appropriately col-

ored, and made by gluing two pieces together, crossing the grain

to prevent warping. Labels for families and higher groups are

printed, and in most cases contain a concise statement of the

fundamental characters of the group. The shellless forms, such

as most Cephalopoda and the Nuclibranchiaia are represented by
Blatscbka's beautiful models, now, alas ! no longer obtainable.

A few hasty notes upon some of the specimens may be of in-

terest. Upon entering the outer room one sees suspended from
the ceiling a life-size model of the fiigantic Squid (Architevthis)

of the North Atlantic, its suckered tentacular arms thirty feet in

length. The actual existence of such monsters almost makes us

forgive old Denys de Montfort for his picture of a '• Poulpe

Colossal" dragging down a full-rigged ship ! The first horizontal

cases contain shells of the Paper Nautilus; then several s) ecies of

the Chambered Nautilus. A specimen of the animal of the latter

(Nautilus pompilius) in its shell i* one of a very few in America;
though the shells are not uncommon, this remnant of a Palseoz.oic

and Mesozoic race is rarely found in the flesh. The pelagic Pter-

opods are arranged after theCephalopods, and then the air-breath-

ing Gastropods. The latter series begins with carnivorous forms,

the worm-eating genus Testacella, in which the shell is degen-

erate, ovving to its subterranean habits, standing first,' followed

by the Floridian Olandina, which has a well-developed shell, and
subsists largely upon snails, swallowing them whole and digesting

the soft parts out of the shells at leisure. Following these are

the Achatinas of Africa, largest of land snails. The striped, oval

shells are 8 or 9 inches long. With them are specimens of their

eggs, hitherto, I believe, undescribed. They are about the size

of a sparrow's egg, oval, with calcareous shell, and of a bright

sulphur-yellow color; the only case known to me of a land snail

having colored eggs.

In an adjacent case are the South American Bulimi, Tomigerus

and Anostorna, having ujiturned apertures. An Amazonian In-

dian who collected them said to Professor Ward, "God laughed

when he made these shells
"

The numerous families of marine gastropods are represented by

characteristic specimens, among them a good number of species

which, to my knowledge, are not in any other American museum.

The families Vohitidce, Conklce, and Muricidce may be mentioned

as affording valuable material. An example of Xenophora
conehyliophora carried a load of rounded pebbles soldered to his

shell instead of the usual disguise of shells and shell- fragments,

obviously showing the character of the sea-bottom he lived upon,

and an ability to adapt himself to unusual circumstances.

In the Turbinidce we examined the unique type of Astralhtm

Wardii Baker, and incline to consider it a form of A. Japonicvni

Dkr. It will he of interest to conchologists to learn that the

hitherto unknown operculum of A. modesfum Eve. of Japan is

represented by several specimens, and that it proves to be of the

same abnormal type as that of the Mediterranean species. A.

rugosum, the form and the position of the nucleus being the same

in both. The operculum of A. modestum, however, is pure white,

while that of the other species is scarlet.

The series of Lamellibranchiata is of equally great extent. But
further enumeration would be tedious. We may confidently

state that those interested in science-education or in animal life-

history and structure will find, as the writer has done, that this

collection is full of most valuable suggestions and material, and
will well repay a visit to Rochester.

1 The writer has recently shown that the South African genus Aerope is

more highly specialized than any other carnivorous land-snail, and It should.

therefore be given first place in the series.
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NON-EUCLIDEAN GEOMETRY.

BY G. A. MILLEE, PH.D., EUREKA COLLEGE, EUREKA, ILL.

Euclid's elementary georaeti-y was written about three cen-

turies before the Christian era. We must conclude that it was

much superior to all preceding works on this subject. Proclus,

who wrote a commentary on Euclid's Elements in the fifth cen-

tury of our era, represents it such, and his statements are corrob-

orated by the facts that all similar works of Euclid's predecessors

have ceased to exist, and, if any elementary geometry was written

by a Greek after Euclid, there is no mention made of this any-

where.'

The facts that Euclid's Elements are still used as a textbook —
especially in England —and that the works used in Its place are

generally based upon it, are perhaps still stronger evidences of its

excellence.

No geometry can be written without making some assumptions

with respect to tbe space with which it deals. These are generally

of such a nature as to commend themselves to our full confidence

by their mere mention, and are commonly called axioms. It is

the duty of the geometer to demonstrate properties and relations

of magnitudes by non-contradictory statements which lest ulti-

mately upon these axioms. It is evident that the axioms should

be as few and as clear as possible. Upon essentially different

axioms essentially different geometries may be established.

Among the axioms of Euclid there is at least one which is not

axiomatic.'' This is the axiom of parallels, which reads as fol-

lows :
—

" If a straight line meet two straight lines so as to make the two

interior angles on the same side of it taken together less than

two right-angles, these straight lines, being continually produced,

shall at length meet on that side on which are the angles which

are less than two right-angles."

All the popular text-books on elementary geometry employ this

axiom either in this form or in some shorter form, such as,

"Through a point without a line only one line can be drawn
parallel to the given line."

Many efforts have been made to demonstrate this axiom. Since

it does not depend upon more elementary axioms, such attempts

must be futile. If we assume it to be true, it follows directly

that the sum of the three angles of a plane triangle is two right-

angles; and, conversely, if we should assume that the sum of the

internal angles of a plane triangle is two right-angles, this axiom
would follow.^

As the geometers who do not adopt all the axioms of Euclid

deny this, non-Euclidean geometry is sometimes defined as the

geometry which does not assume that the sum of the three angles

of a plane triangle is two right-angles. A more satisfactory defi-

» Cantor's Vorlesungen uber Geschlchte der Mathematik, Vol. I., p. 224.

- EncyclopEedla Britannlca, Vol. VIII., p. 657.

3 Frischauf's Absolute Geonietrie, pp. 14, 15.

nition is, non-Euclidean geometry is a geometry which assumes
other properties of space in place of the following properties of

Euclidean space :
—

The sum of the three angles of a plane triangle is two right-

angles, space is an infinite continuity of three dimensions, and
rigid bodies may be moved in every way in space without change
of form.

Just one hundred years ago (1792) the famous mathematician
Gauss began the study of a geometry free from the first of these

assumptions. He did not publish tbe results of his study. We
may infer something in regard to them from his letters '' It was
not until 1840 that a geometry was published in which Euclid's

axiom of parallels was replaced by another, and the sum of the

angles of a plane finite triangle was thus shown to be less than
two right angles. The work was written by a Russian mathe-
matician nanftd Lobatschewsky. It contains only sixty-one pages

and bears the title " Geometrische Untersucbungen znr Theorie

der Parallellinien." He began his treatment of parallels by ob-

servations, in substance, as follows :
—

Given a fixed line (L) and a fixed point (A) not on this line.

The lines through A lying in the plane determined by A and L
may be divided with respect to L into two classes—(1) those in-

tersecting i, and (2) those not intersecting L. The assumption

that the second class consists of the simple line which is at right-

angles with the perpendicular from .4 to L is the foundation of a

great part of the ordinary geometry and plane trigonometry.

While the assumption that the second class consists of more than

one line leads to a newer geometry, whose results are also free

from contradictions.'* This newer geometry was called non-

Euclidean geometry by Gauss, imaginary geometry by Lobat-

schewsky, and absolute geometry by Johann Bolyai."

It is certainly of interest to learn what some of the foremost

mathematicians have said with respect to this geometry. Pro-

fessor Sylvester said in regard to Lobatschewsky 's work :
—

"In quaternions the example has been given of algebra released

from the yoke of the commutative principle of multiplication—
an emancipation somewhat akin to Lobatschewsky 's of geometry

from Euclid's noted empirical axiom."

Professor Cayley said :
—

"It is well known that Euclid's twelfth axiom, even in Play-

fair's form of it, has been considered as needing demonstration;

and that Lobatschewsky constructed a perfectly consistent theory

wherein this axiom was not assumed to hold good, or, say, a sys-

tem of non-Euclidean plane geometry."

Another very eminent mathematician, Professor Clifford, in

speaking about the same work, said :
—

"What Vesalius was to Galen, what Copernicus was to Ptolemy,

that was Lobatschewsky to Euclid."

Something of the nature of-this geometry may be inferred from

a few of its theorems which differ from the corresponding theo-

rems of the ordinary geometry. In addition to the important

theorem that the sum of the internal angles of a plane finite tri-

angle is less than two right-angles, it is proved that if we have

given a line (L) and a perpendicular (B) to L, the parallels to L

through points on B will make angles with B varying from - toO;

so that we can draw through B a parallel to L making any given

angle with B.'

The locus of a point at a constant distince from a straight line

is a curved line.*

The areas of two plane triangles are to each other in the ratio

of the excesses of two right-angles over the sums of their angles.'

We proceed now to some observations on the second property

of Euclidean space mentioned above, viz., that space is an infinite

continuity of three dimensions. We shall not take up the ques-

tion of the infinitude of space nor Riemann's distinction between

> Brietwechsel zwlschen Qausa und Schumacher,— especially Vol. [I., pp.
268-271.

= LobatschewsSy's Theorle der Parallellinien, Art. 22.

« Frischauf's Absolute Geometrle, Art. 13.

' Lobatschewsky'a Theorle der Parallellinien, Art. 23.

8 Frischauf's Absolute Ge metric, p. 18.

^ Frischauf's Absolute Geometrle, p. 50.



December 30, 1892. SCIENCIi. 371

infinite and undounded as applied to space, vre shall content our

selves with a few remarks on the niiinber of dimensions of space.

In ordinary geometry we say that the limit or boundary of

a solid is a surface, the limit of a surface is a line, the limit of

a line is a point, while the point is imiivisible. The same thought

is expressed in other words when we say a solid has three dimen

sions, a surface two. a line one. while a point has no dimensions.

Although the question of three dimensions of space has engaged

the attention of many philosophers, no one has succeeded, to the

present, to give a deep reason which is not based upon our ex-

periences why after three passages over the limits (beginning

with a solid) we should arrive at the indivisible.' Our inability

to coDceive solids or figures of more than three dimensions does

not disprove their existence. If we imagine a world of two di-

mensions, in which all things consist of two dimensional figures

in which the mhabitants are so constituted that they can receive

impressions only from things ii. the surface which constiuites

their universe, and if we consider how unthinkable to such beings

might appear figures of three dimensions, we may perhaps be

prepared to admit the po-si lility of a space of more than three

dimensions.^

The relations of algebra and geometry are such that an equation

involving » unknowns (n^ 3) finds its geometric interpretation in

a space whose dimensions are equal to the number of unknowns
in the equation. The dual (algebraic and geometric) solution of

algebraic equations enhances greatly iheir value and interest

Algebra does not restrict itself to a fixed number of unknowns.

The question whether there is a corresponding practical geometry

of a space whose dimensions are not fixed is of the greatest inter-

est. We shall designate such a space by E
, (0 '^ ?i ^ oc), hence

E contains all the points of this space.

In constructing a geometry for E it is necessary to select a set

of axioms. These axioms must be so chosen that when E be
n

comes an £ (0 < a ^ 3) this geometry will lead to results har-

monizing with our experiences. We proceed to give a few of the

assumptions from an approved work on ??.-dimensional space.'

Through each point pass many E _ ^
having the following

properties: —
Through point of an E _ . pass many E _ „ on wUich the

E may be moved ; by this motion the E , may be made to

occupy completely its first position, while the individual points

have changed their positions.

In each E _ „ there are many E _ q on which the £ .

may be rotated in itself. By this rotation each point will de-

scribe a closed curve.

Starting with such assumptions, a geometry is constructed by

collecting and classifying theorems which rest ultimately upon

them. It i'; perhaps worthy of remark that attempts have been

made to prove the impossibility of a fourth dimension.'

As the main object of this article is the presentation of the non-

Euclidean geometry of two dimensions, we proceed to develop

the foundations on which rests a still more general two-dimen-

sional geometry than the one noted in the fore-part of this paper.

The understanding of the following processes will demand some
mathematical attainments beyond what is required to appreciate

the preceding. The formula which we desire to use is given in

Killing's Nicht-Euklidische Raumformen, p 14. We shall here

give a simple outline of its development, referring the reader to

that work for the rigorous proof^ of some of our statements. We
give here two almost axiomatic theorems which we shall need

later.

To a triangle whose sides are all infinitesimals all the priiici-

' Killing's Nicht-Euklidlschen Raumformen, p. 64.

'' A short romance, entitled " Flatland," depicts the dlfflculty an inhabitant

"Df a two-dimension world la square) bad to conceive of three-dimensional
apace, even after he had acquired some idea of a one-dimensiOD, or line,

"world. The book is published by Roberts Brothers, Boston, Mass.

'' iiiillDg's Nlcht-Euklidlschen Raumformen, p. 65.

' Max Simon, Zii doa Qruudlagen der nicht-eukildischen Geometrle, p S6.

pies of the ordinary geometry and plane trigonometry apply, in-

dependent of the axiom of parallels. If one angle of a triangle

becomes an infinitesimal while the others remain finite, the ratio

of the sides including the infinitesimal angle has unit_v for its

limit.

Given a triangle with a constant finite side (c) and a constant

adjacent angle /3. while the other adjacent angle (a) is infinitesi-

mal. The side (a) opposite a must also be infinitesimal. The
lines which divide this a into n equal parts also divide a into n

equal parts. Hence the ratio — depends not upon n (a remain-

ing infinitesimal) bit upon c and ,3. The limit of this ratio when

P = — and a is in the act of vanishing is denoted by /fc). For

Let e increase bv anany other value of /3 this limit is ^ ^ ' -

sin 13

infinitesimal/!, and ^ = -^J^±^. Since '^ x ^l^lJ^ has a
a sin (i ah

finite limit when h is in the act of vanishing, its equal, /'(c). must
have the same limit. We may suppose a triangle formed by
keeping /3 and e constant while a increases to a finite angle. We
thus obtain a triangle in which a, /3, a, c are finite. We will call

the third side and the third angle b and y, re.spectively. In this

triangle we may let a undergo an infinitesimal increase, da, at

the same time a, b, y will increase by da, db, dy, respectively.

This increase of the triangle is a triangle like the one just con-

sidered, and the formulas obtained are directly applicable to it.

The following formulas can easily be proved :
—

da _ f (b) dy _
da siny da " ^ " da

The first has been found in the preceding triangle. From it we
also obtain —

sin(7T-y) (

(1) = cos y.

h
= /'{&);

but
a — a _ sin [ir - (- - ; + y -f dy)

]

h sm y

hence the second equation. The third follows directly after

drawing perpendicular from y upon the side b 4- db.

From equations (1) we obtain easily—
/" (b) db _ _ cos y dy

f [b) Si7l y

Intergrating this—
log f{b) = — log sin y + log C.

When a - 0. it follows that & = e. y — - — .3. From this we find

log C, and the equation takes the foim

f{b) sin y =f{c) sin j3.

Differentiating, a and c being regarded constant, we obtain

/' (b) sin, y db +f (b) cos y dy —f (c) cos (3 da.

Substitutin:: from (1), remembering that 3. b takes the places of

a, a, there results

f{a)f\b) -f(b)f\a) cos y=f{c) cos ft.

Hence, cyclically,

na)f(c) -f(c)f{a) cos ft=f(b) cos ;.

Multiplying the last by /'(a) and subtracting from the preceding

there results.

/(«) [/(&)-/(a)/(c)]=/(c)[l -
;
f(a)\'-]cosft.

Combining with this the analogous equation

f(c) [/(6)-/(a)/(c)] =/(«) [I -
!
/W''] <'osf^-

By division, •

l-!/'(a)t« 1

i/wr
|/ (Op

Since a and c are independent, the members of this equation must

he constant. Hence the important equation —
' .f (c

;/'(C);-
. = k-'
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In which k is some constant. Substituting from (1) we obtain

1 _ C?a= - Ay'-

da'^ sin

in which these occur, is equivalent to saying, the sum of the

angles of a plane triungle is constant and equal to two right-angles.

This hypothesis leads to the Euclidean, or parabolic, geometry,

angles of a plane triangle is less than two right-angles, and leads

to Lobatschewsky, or hyperbolic, geometry. Finally, the hy-

pothesis j^ > makes da > dy and indicates that the sum of

the angles of a plane triangle is greater than two right-angles.

This gives rise to the elliptic geometry. The last is divided

into two divisions— the single elliptic geometry and the dou-
ble elliptic geometry. The names parabolic, hyperbolic, single

elliptic, and double elliptic were applied to these spaces by Klein.

The last two kinds of space are nearly alike. Euclidean geome-
try may be regarded as the common limit of the hyperbolic and
the elliptic geometry. Considerations similar to the preceding
lead to four kinds of re-dimensional space, and hence there are
four kinds of n-dimentional geometry.

ALTAKAPAS COUNTRY.

BY JOHN GIFFOKD, SWATHMOKE COLLEGE, PA.

In the southern part of Louisiana there is an interesting region

called the " Altakapas Country" It was once inhabited by a

tribe of Indians of that name. They have the reputation of hav-
ing been cannibals, but the later generations were peaceful and
industrious. A few of them, they say, still exist and are famous
for the skilful manner in which they make a peculiar kind of

basket-work. Specimens of this may be seen in the museum of

the Tulane University of Louisiana. .

Roughly speaking, the region referred to embraces the land

bordering the Gulf, west of the Atchafalaya and east of the Mer-
mentan River. There is some discussion as to the extent of the

country known by that name. As ordinarily used the term is

elastic, but in a map printed in 1826 it includes all of what was
then known as La Fayette, St. Mary's, and St. Martin's parishes

and what is now known as Vermillion, La Fayette, St. Martin's,

and St. Mary's.

Kxcepting five islands to which I shall refer later, this country
is low, level, and rich. It is a part of the alluvium of the delta,

which is intersected by many bayous, the arteries of Louisiana.

The Atchafalaya is sometimes called " Old River," and was once
no doubt the bed of the Mississippi. To-day it is reddened by
the water from the Red River, in the mouth of which it begins.

It is now perhaps the largest collateral artery of the main trunk.

It was once clogged by an enormous raft, which was removed by
the State in 1835. According to LeConte, it "was a mass of

timber eight miles long, seven hundred feet wide, and eight feet

thick. It had been accumulating for more than fifty years, and
at the time of its removal was covered with vegetation, and even
with trees sixty feet high."

The Altakapas country consists of tilled lands, low meadows,
and sea-marshes. The thriftiest of the first extends along that

tortuous, sluggish stream called Bayou Teche. It is very rich

and well cultivated, and by many is considered the garden-spot
of the State. The banks of the Teche are lined by beautiful

sugar plantations with old-time palatial residences and many
modern refineries. -Cane is there worked, and sugar and mo-
lasses manufactured according to the latest scientific methods.
Enormous quantities of sugar, molasses, rice, cotton fibre, oil,

and meal, and cypress lumber are shipped from this region. Even
the moss on the trees is the source of an income of no little con-
sequence.

This bayou begins in a network of streams in the Red River
country and empties into the Atchafalaya below Grand Lake.

Tn few places in the world will you meet with such scenery. A
trip do^vn the Teche from St. Maitinsv ille, a quaint town grey
with age and '-finished" long ago, once cnlled " ihe little

Paris, the land of Evangeline."' on a sugar-packet is claimed
by many, for scenery of its kind, to be unrivalled outside of

Louisiana.

West of the Teche are miles of meadow-land, where many
here's of horses and cattle pasture. South\vard bordering the
bays and Gulf is a region of sea-marshes and floating prairies.

In the midst of this marsh, near Vermilion and Atchafalaya
Bays, there is a chain of five islands, the highest land in lower
Louisiana. The most western is called sometimes Miller's,

sometimes Orange, and sometimes Jefferson's Island. It is the
centre of Joseph Jefferson's famous plantation. The second is

called Petite Anse or Avery's Island, where the Avery salt mine-
is located, the like of which, the.y say, does not exist in this coun--
try. The third is Week's Island, the fourth Cote Blanche, and-
the last Belle Isle.

The fact that five islands exist, much different from the sur-
rounding country, of a different formation, in a straight line,

about six miles apart, in the Mississippi Delta is curious. But-
stranger still the core of Avery's Island is a mass of rock salt of

the purest kind, the only impurity, in fact, is .120 per cent of

gypsum.
While prospecting for the opening of another mine, they

found the bones of the mastodon, giant sloth and perhaps of

other extinct .nnimals in layers of material of a peaty nature.

Here, also, were found beautiful potshei-ds and kitchen middens-
of the Indians who once lived there. There were also indica-

tions, I was told, that the Indians knew of the presence of this-

salt, although, according to Dr. Hilgai-d, it was not discovered

by the whites until 1863. The bones and potsherds which were
found there are now in the museum of the Tulane University of

Louisiana.

To scientists and sightseers these mines are well worthy a visit,

but unfortunately are rather inaccessible. It is easiest reached:

from New Iberia on the Southern Pacific Railroad There is a

freight train running to the mines, which carries a passenger

car. This remains, however, only long enough to collect the

freight, which is seldom more than thirty minutes. There is

only one train daily. The wagon-road is dangerous at times and.

never pleasant for vehicles owing to much mud, bad bridges and
a pole-road over the mnrshes. The best way to reach it is on
horseback, and for this purpose the Acadian ponies have no
equal. They have a peculiar gait, faster than a fast walk, and'

lift their feet in a quick peculiar manner, which comes, they-

say, from pulling their feet quickly out of miry places.

The i.-land is visible a long way off, and owing to the contrast

with the surrounding country is very striking and prominent.

The soil is pure sand and clay, in places mixed to form a

loam.

To enter the mine you are apparently instantly dropped dovv-n

a shaft one hundred and seventy feet lieep. You are then in a,

huge cake of salt i-esembling ice. The weight above is supported'

by huge pillars of salt. Enormous quantities have been removed
and the supply seems exhaustless. In places it is as clear and
transparent as ice, in others granular, in others dark in color,

and in others in irregular waves as though contorted by pressure.

Here and there are pockets in which beautiful cubical crystals

may be found, some of which the writer collected were li x lA x t

inches in size.

Although it affords ventilation, they have been troubled by a

slight cave, which of course gradually washes larger in size, and

a fine sand is thus washed into the mines.

In the Smithsonian Contributions, Vol. XXIII., Dr. Eugene
Hilgard has described this- formation in a paper entitled "Ge-
ology in Lower Louisiana and the Salt Deposit of Petite Anse-

Island."

One of the other islands borders on the bay, where there is a

bluff from which the formation may be studied.

Over in the neighboring parish of Calcasieu, near Lake Charles,

there is a bed of sulphur which promises to become an important,

industry.
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Nervous Diseases and Civilization.

In Dr. Brinton's note on " Nervous Diseases in Low Races and

Stages of Culture" in your issue of Dec. 16, he holds that those

are in error who claim that " diseases of the nervous system have

greatly increased with the development of civilization." My own
Very positive conviction, based upon a somewhat extended ex-

perience in the treatment of neurasthenic cases, is quite the re-

verse of this. In hospitals, in dispensaries, and among the very

poor everywhere, a typical case of neurasthenia is dilRcult to find,

but among the well-to-do and the intellectual, and especially

among those in the professions and in the higher walks of business

life who are in deadly earnest in the race for place and jjower,

this peculiar impoverishment of nerve force that we term " neu-

rasthenia " appears with alarming frequency.

Dr. Brinton says also that "civilization, so far from increasing

this class of maladies, is one of the most efficient agents in reduc-

ing them in number and severity, especially when freed from re-

ligious excitement and competitive anxieties
"

It should, however, be remembered that these "competitive

anxieties." this worry of business and professional life, are ihe

very conditions that civilization fosters and intensifies, and there-

fore civilization itself, with all that the term implies, with its

railway, telegraph, telephone, and periodical press, exciting in

ten thousand ways cerebral activity and worry, is the primary
cause of this increase of nervousness among the higher classes in

all countries. American nervousness is becoming almost a dis-

tinctive phrase, and it cannot be denied that in this country there

are climatic conditions, and business and social environments, to

the influence of which the nervous system is peculiarly suscepti-

ble, especially if complicated with evil habits, excesses, tobacco,

alcohol, worry, and sp&nal excitements. In the older countries

men plod along in the footsteps of their fathers, generation after

generation, with little possibility, and therefore little thought, of

entering a higher social grade. Here, on the contrary, no one is

content to rest, with the possibility ever before him of stepping

higher, and the race of life is all haste and unrest.

It has been aptly said that " the human body is a reservoir of

force constantly escaping, constantly being renewed from the one
centre of force— the sun." A perfectly healthy man has a large

amount of nerve force in reserve, and this reserve is not often

exhausted, even approximately, by the necessary toil and wear of

mind and muscle. A nervously exhausted man has a small

amount of nerve force in reserve, and this reserve is often and
speedily exhausted.

The margin on which he can draw is narrow, may be almost

wiped out under the calls of emotion and of mental and bodily labor,

but, just as with the strong man, the force is renewed from with-

out by food and repose, so, like the strong man, he can keep on
thinking and worrying until he dies, which may be long after

the death of the strong man. While nervousness makes life pain-

ful and irritating, it does not of necessity shorten life, nor does it

always destroy its usefulness. "The Indian squaw, sitting in

front of her wigwam, keeps almost all of her force in reserve.

The slow and easy drudgery of the savage domestic life in the

open air, unblessed and uncursed by the exhausting sentiment of

love, without reading or writing or calculating, without past or

future, and only a dull present, never calls for the full quota

of available nerve force; the larger part is always lying on its

arms. The sensitive white woman — pre-eminently the American
woman — with small inheritedendowment of force ; living indoors

;

torn and crossed by happy or unhappy love; subsisting on fiction,

journals, receptions; waylaid at all hours by the cruelest of all

robbers, worry and ambition, that seize the last unit of her force,

can never hold a powerful reserve, but must live, and does

live, in a physical sense, from band to mouth, giving out quite as

fast as she takes in,— much faster oftentimes,— and needing

longer periods of rest before and aft^r any important campaign,

and yet living as long as her Indian sister,— much longer it may
be,— bearing age far better, and carrying the affections and the

feelings of youth into the declioe of life " (Beard's "Sexual Neu-

rasthenia," edited by A. D. Rockwell, M.D,, E. B. Treat, New
York, publisher).

While Americans are undoubtedly a particiilarly nervous peo^

pie, it is well to remember that a large number wh'> think them-

selves nervously exhausted altogether misconceive their real con-

dition. There is a vanity of disease as well as of dress. Many
would rather be thought nervous than bilious or gouty, and are

pleased with a diagnosis which touches the nerves rather than the

stomach, bowels, or liver. As a matter of fact, the nervous sys-

tem in many of these cases is strong enough, and would give no
trouble were it not poisoned by the abnormal products of diges-

tion that enter the blood and circulate freely throush every tissue

of the body, and the practical and all-important point is. to dif-

ferentiate between these two classes. The array of symptoms in

each class of cases is so much alike that real impoverishment of

nerve force due to overwork and worry is often confounded with

a poisoned condition of the system, the result of indolent habits

and an excess of food; and, instead of rest, quiet, and soothing

dr.iughts, there is need of mental and physical activity,— less not'

more food, depletion rather than repletion.

New York. A D. ROCKWeLL, M.D.-

Observations on the Cretaceous at Gay Head.

Since my good friend Mr. David White has thought it worth
while to give me a gentle reminder that I have been "a little con-

fident and hasty in naming the various terranes at Gay Head," it

seems becoming and necessary that I should offer a few short re-

marks in elucidation of my statements published in these columns
Sept. 23, 1893, and somewhat more fully in the Transactions of

the Maryland Academy of Sciences, 1892, pp. 204-212, The
points of difference between Mr. White and myself are not so

great as to cause questions of moment to arise from their state-

ment. It seems evident to me that if we could visit Gay Head
together for only a few hours he would not be able to resist the

evidence of observation which results from clearing away the

covering of the face of the bluffs. My statements were derived from

an examination of the body of the hill behind the loose, or thrown,

material spread upon its faces In order to get at the beds in

]}lace, and which really constitute the promontory of Gay Head,

it was necessary to dig away a few feet, or inches, of sand, clay,

marl, and other slipped material from many parts of the face of

the bluffs. This I did with the assistance of men from the neigh-

borhood, and by this means it became possible for me to see that

the axis of the whole system was a lead-colored clay, and that

upon this eroded ridge of clay, which descend^'below lowest tide-

level, all the other geological members rest in their usual nearly

horizontal order of sequence, as in Maryland and New Jersey.

Since my return home, I have compared this clay more thoroughly

with samples from the Woodbridge and Amboy districts of New
Jersey, and the conviction is pressed upon me that the two are

identical, as far as regards elements and type of structure. Nev-

ertheless, as I have not found fossils in this clay, it is not possible-

for me to decide as to its exact horizon. From its relative posi-

tion in the column of strata, it should belong near the middle of

the Albirupean formation, and therefore it should be a homologue

of the dark member of the clay which occurs in the upper middle

portion of the terranes at both Amboy and Woodbridge. The

fact should not be forgotten that there are three distinct types of

"Variegated Clay," and that these three belong to levels wide

apart, and in three different formations, viz
,
the Potomac, the

Albirupean, and the Raritan All these become variegated by

disturbance and saturation with iron-bearing waters, while in

their unchanged condition they are either lead-coloied or drab.

The use of the term "Potomac" in the papers atiove cited was in

deference to the usage of Messrs. McGee and Darton, but with the

accumulated evidence now present to my mind it dovs not seem

likely that the axial clay of Gay Head and Martha's Vineyard can

be referred to the " Variegated Clay " of the Potomac formation,

as designated by Professor Fontaine and myself.
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With regard to Ihe Miocene fossils, especially the Cetacean ver-

tebree, settled into the broken surface of the Greensand, I did not

enter into detail as to a wider distribution of these remains. It

was not necessary for me to open out another series of observa-

tions heyond my immediate purpose. Let it suffice to say. how-

ever, that these remains are not confined to the surface of the

Oreensand, but that other specimens of the same were found by

my own efforts at various points heyond this section of the bluffs.

I cannot admit that "each season presents new phases and un-

settled local stratigraphic complications'" in more than a su|er-

ficial sense. The body of the promontory is not broken up,

although every storm does abstract from or disturb a part of its

face. Photographs in my possession show various changes which
have been made from time to time in the ends and sides of the

beds there exposed, but not a dislocation of the main hody of the

ridge. They confirm also the observation that several buttresses

of the ' Raritan " resting ui^od the lead-colored clay extend out-

ward in original order from the ridge, whde the intervening ones

flanking the gullies are built of overthrown strata.

The so-called faulting is of a type common to clayey and sandy

terranes. such as we are familiar with in tl e tide- water region of

Maryland, where atmospheric agents, especially frost and thawing,

open cracks somewhat parallel to the brow of a bluff. These
cracks gape wider and extend deeper as the power of the sun in-

creases, and at length cause a down-slide or fall when the beds

become weakened by saturation with rain-water. Such fissures

are also opened more widely and deeply by the dropping into

them of coarse sand and pebbles, which spread apart by freezing

and thawing. A notable example of this kind occurred to my
observation on the projection of a heavy body of massive granite

on Jones's branch, near Baltimore, where a fissure caused by
freezing and thawing was gradually opened by an influx of sand,

but which burst apart with almost explosive force one afternoon

in the spring, following a season when numerous quartz pebbles

had fallen into the crack from the overlying soil. The same
phenomenon may be seen in the broken masses of granite which
•occur in places along the shores of Fisher's Island, near New Lon-
don, Conn.

Several years ago, when many of the trees had been cleared

from the brow of the cliffs of Potomac clay, along the shores of

the Patapsco River, fissuring took place at intervals near the

borders of these hills, and downthrows from the front of the bluffs

were of common occurrence. In connection with such move-
ments, and especially following a season of heavy autumnal rains,

large cavities were rent in the cracking clays, some of which were
large enough to admit a moderately large boy.

An example of the Gay-Head type of slipping, crushing, and
swelling out, on a somewhat smaller scale, may be seen adjoining
Sullivan's Cove, ai the north western end of Round Bay, Severn
River, Md., and several of the same features, on a grand scale,

may be studied next the face of Maulden's ridge, on the North-
east River, Md.
The type of cutting and downthrow of the bluffs on the Vine-

yard Sound side of Gay Head is far more complex and varied than
that of the south-west, or Atlantic, side. On the former the diag-

onal stroke of a surf from the south-east would cut deeper than

the straight forward blow of the Atlantic on the south shore, and
accordingly would be more effective in undermining the face of

the terrane. The effects of those two methods of erosion are well

shown on the opposite sides of this coast.

"With regard to the aggregation of the non-marine lower portion

of this series of formations, it seemsprobable that they were begun
in the rocky hollows along the whole Atlantic coast from Maine
to Cape Hatteras; that rapid currents carried large accumulations
of broken stone and the elements of the crystalline rocks many
miles out into a shallow sea, which was later barred out by the
thick accumulations of these deposits, that thus a series of almost
closed sounds was connected with the border of the continent, and
that these sounds, extending in a sinuous north-east line, were
the places of deposition of all the beds and strata which we now
Tecognize as the Potomac, Albirupean, and the Raritan forma-
tions.

It has been my pleasure to read carefully both of Professor

Shaler's accounts of Gay Head, and to recognize the many good
statements that he has made regarding particular features of the

region; but I fail to see that he has given an adequate account of

the real structure of the promontory, of its relations to otherparts

of the island, or of its relations to the similar deposits in Massa-

chusetts, Rhode Island, and Long Island. P. R. Uhlek.
Baltimore, Md., Dec. 19.

The Reticulated Structure of Protoplasm.

After I had read the proof of the article on the reticulated

structure of human red blood-corpuscles published in Science fov

Sept. 16. 1892, I received a book recently issued in Paris, and en-

titled '-La Cellule Animale, sa Structure et sa Vie, Etude Biolo-

gique et Practique, par Joannes Chatin, Professeur adjoint a la

Faculte des Sciences de Paris, Charge du Cours d'HistoIogie a la

Sorbonne, Menibre de I'Academie de Medicine." In this delight-

ful treatise, which brings the knowledge of the animal cell to the

present time, there are one or two statements in regard to the

structure of protoplasm which I should have liked to quote in

the paper mentioned, but as that is now impossible, I have asked

the editor kindly to allow me to call attention to the follow-

ing: —
C'est seulement en 188(i, a la suite des recherohesde Heitzmann,

de Fromann et surtout des publications de Hanstein, que Ton

commence a modifier la conception generale du protoplasma, pour

le considerer, non plus comme une masse indifferente, mais comme
une substance structuree.

Cette interpretation recontra une assez vive opposition. II est

des esprits scientifiques qui tiennent a demeurer constamment
fideles aux principes dont ils se sont inspires des leurs premieres

etudes et qu'ils ne consentent que difficilement a abandonner. . . .

On doit distinguer dans le protoplasma deux parties: Vhyalo-

plasraa et \e paraplasma (Fig. 49).

L'hyaloplasma est une substance fibrillaire, hyaline, refringente,

formant un reseau au milieu d'une substance fluide, moins re-

fringente, qui est le paraplasma. Qu'on se represente une eponge

a travees tres tenues et contractiles, plongee dans une substance

visqueuse et granulee qui remplirait ses cavites. Cette com-
paraison donne une idee grossiere, mais assez exacte, de la masse

proloplasmique prise dans son ensemble.

Elle parait homogene si les mailles de I'liyaloplasma sont uni-

forraes et qu'on fasse usage d'un faible grossissement. C'est ainsi

que le protoplasma avait et6 etudie durant longtemps, et Ton

s'explique d'autant mieux I'erreur dans laquelle on demeurait a

regard de ses parties constitutives, qu'elles ne se distinguent en

general qu'apres I'intervention de certains reactifs comme I'acide

osmique. Cependent I'histologie zoologique permet de les observer

directeraent. et j'ai deja eu ^'occasion de mentionner a cet egard

I'exemple des cellules glandulaires de la Testacelle.

La structure reticulee du protoplasma s'observe dans les cellules

amiboides comme dans les Slements a forme d finie; I'etude des

globules sanguins des Invertebres (Vers, Crusiaces, etc.), permet

de constater aisement ce fait, d'aboi'd revoque en doute par des

observateurs qui limitaient leurs recherches aux elements de

quelquels animaux superieurs. ALFRED C. Stokes.
TrentoD, New Jersey.

Auroral Displays.

In answer to Professor Swift's inquiry in Science of Dec. 9, I

will say that I saw " that memorable spectacle " in the winter of

1834 or 5 when " the snow and the sky suddenly assumed," in the

evening, • a bright crimson red." It is one of the most distinct

things in ray remembrance. I was then well along in my "teens,"

but had not then undertaken very extensive meteorologic observa-

tions and records.

When Dr. Swift speaks of the aurora of July 16 last as "the
grandest auroral display of the century," does he take into account

the great aurora of August, perhaps, in 1859, when the whole sky

was covered with beautifully colored streamers? A fine corona

appeared, the display lasted fi-om evening until morning twilight,

was repeated less brilliantly during the following night, and with

intermediate disturbances of the telegraph lines and of the mag-
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netic instruments through the day. This great magnetic storm

exhibited, if I am not mistakea, its plienomena in the southern,

in the northern, in t'e eastern, as well as in the western,

liemispheres. I watched the display for most of the two nights

at West SpringBeld, Mass., and read many notices of it in the

public prints.

I will add that at 10.45 p.m , Dec. 5, 1893. I saw, to me. an

unique phenomenon. The moon was shining brightly, %vhen di-

verging bands from the horizon in the north-north west spread at

the zenith 60" wide and converged again at the horizon in the

south-south-east. They were like thin clouds, through which

the stars were easily seen. The belt of Orion was exactly then in

their midst I can hken thpir shapes to nothing more than the

vibrations of a cord, stretched from horizon, over the zenith, to

horizoD again. But they were stationary, and had so far disap-

peared at 11.30 P.M., standard time, that only curious traces and

patches remained. I fancy that had not the moon been shioing,

these beautiful bands woud have shown luminosity.

I judged that the radiating point in the north north-west was a

trifle west of the magnetic meridian there; but our western de-

clination here is some nine degrees. These were, of course,

parallel bands, the diver;rence and convergence points being the

eflfect of perspective. James Hyatt.
Honeymealbrook Station, N.Y., Deo. 19.

Alleged Extinction of Mulatto.

A FEW months since an article appeared iu a medical journal

affimiing that the pure mulatto colonies of southern Ohio were
dying out after the fourth generation. Can any reader point me
to the article in question, or to any definite information bearing

on the permanence of the mulatto as a species (or variety)?

Polytechnic Society, LouisvUle, Ky. JaS. LeWIS HOWE.

BOOK-REVIEWS.

Lessons in Elementary Mechanics. By Sir Philip Magnds. New
York, Longmans, Green. & Co , 1893. 370 p. 12°.

Elementary Manual of Applied Mechanics. By Andrew Jamie-

son. London, Griffin & Co. 265 p. 13°. $1.25.

These two little treatises on mechanics illustrate two ve;-y dis-

tinct lines of college and school work, and are each characteristic

of its class. Sir Philip Magnus has been distinguished for many
years for his success as an author in this field, and his '• lessons "

have gone to their thirtieth thousand. The method of treatment

of the subject is that which has been endorsed hy authority and

become "standard." The usual division of the subject into kine-

matics and dynamics is observed; and the latter is again subdi-

vided, as customary, into kinetics and statics. Motion, as a more
elementary idea than force, is first discussed, then follows the

study of force and its effects in the production of equilibrium.

The study of kinetics and of statics brings out the diflferences in

effect when the body is free to move and when the forces produce

no motion. The special feature of the book is the admirable

manner in which energy is discussed and its operation illustrated.

The extent of the work is such as is expected to suit the wants of

the scholar of the first year, and is well adapted to the needs of

those proposing to take the London LTni versify couise or other

of similar character. For this counlry it will make an excellent

high-school course.

Professor Jamieson's work is characterized by its constant utili-

zation of the principles taught, by application in the problems of

every-day life and of constructive work. Even its illustrations

have the advantage of being selected from among those of builders

of machinery illustrating the principles treated. It is intended to

meet the needs of students preparing for science and art examina-
tions; but should be found of special value to those proposing to

enter upon a course of technical education. It would be an ad-

mirable work for the better class of manual training schools.

from which students pass into the technical colleges and pro-

fe.ssional schools of engineering. This establishment of a close

relation between the principles taught and their useful applica-

tions in industry, and in the design and construction of machines,

is a matter in which the older text-books have utterly failed, but
in which the author uniting a knowledge of principles with
familiarity with practice may always succeed, and vpith great ad-

vantage to himself in competition with the teachers of the ab-

stractions alone. Even the average practitioner would be none
the worse for a careful review of this little primer of mechanics.
The best of books have their little defects; and we observe, in

both these piimers of mechanics, the old, and long-ago exploded,
ideas on friction; no distinction being made between the laws of

solid and those of fluid friction and the "mediate" friction of

lubricated surface^. Here are the old laws and the actual fact in
" parallel column '"

:
—

Lrius of Friction.
Solid (Jamieson

and others). Fluid. Mediate.

(1) i^ varies as i^ is constant with F varies as / (P)

.

Pressure. Pvar.ving.

(2) P independent P varies as .4. F varies as/ (4).
of Areas.

(3) F independent F varies as F-. F varies as/ (V).

of Velocity.

The first of these sets of '• laws" is that usually found unquali-

fied in elementary text-books and is. obviously, entirely mislead-

ing; although defective lubrication is so common in machinery
that the result is less serious than might otherwise be the fact.

ffgodes!/ (Riverside Science Seiies). By J. Howard Goee. Bos-

ton, Houghton, Mifflin & Co. 318 p. 16*. $1.35.

Introduction to Geodetic Surveying. By Mansfield Mereiman.
New York, J Wiley & Sons. 170p. 8°.

The first of these books is an historical account of the science

of geodesy from the time of the ancients to the present, written

in popular and interesting style, and is likely to prove most ac-

ceptah e lo the average reader, not an expert, who may desire to

know something of the methods which have been adopted in the

determination of the dimensions of the ear.h and their results.

Its author has enjoyed the rari' privilege of working from the

original documents, as he states m his pi'eface, and his sketch
thus comes as authoritative. He commences his task by refer-

ence to. and brief descriptions of, the primitive notions of the
older peoples, and their rude attempts to measure the earth.

When their comparative ignorance of the subject, and their lack

of insttviments of exact measurement are considered, their

approximations to the actual value of these dimensions seem little

less than maivellous. The Chaldeans not only knew the earth to

be •' round " but made the degree equal to 4,000 steps of a camel,

and the circumference of the earth about 24,000 miles. The
Greeks and Romans took this quantity to be 250,000 stadia ; the

Arabians found it to be between 56 and 57 miles, 71 of our miles,

per degree. Feme!, a French geometer of about 1550, measured
the degree, and made it about 69 miles. Snell, in 1615, made
the first scientific measurement of importance, however, making
the arc of a meridian 55,073 toises, which is about 2,000 toises

short. The toise is 6.4 feet.

Picard, in 1670, made the degree 57,060 toises, and so nearly cor-

rectly as to give to Newton his famous proof cf the extension of

the gravitation of the earth to its satellite. Later work is fa-

miliar to all interested in the subject, and it is a pleasure to note

that the U. S. Coast Survey has done its share. It is considered

by Professor Gore that the computations of Professor Harkness,

making the ellipticity of the earth 1:300.2, and tlie quadrant to

measure 10,001,816 meters, will prove most exact, although those

of Bessel and Clarke are now generally received.

Professor Merriman's work is a formal and scientific treatise on

the work of geodetic surveying. It includes a number of lectures

on the figure of the earth, prepared as introductory, and also a

discussion of the '• Method of Least Squares." written especially

for surveyors and engineers, as well as for students. The third

and concluding part contains a synopsis of the methods and com-
putations of precise triangulation. The introductory portion

gives a history of the development of modern methods and some
interesting facts relative to the work of the older geometers and
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surveyors. Thp tr.^ntise is a most satisfactory one for its purpose

;

its author is known as not only an authority and in all respects

competent, but as one of the most accurate anri painstaking of

writers. His work will undoubtedly find its place promptly, and

will be adapted for purposes of instruction in many schools of the

higher cl-iss, and will supply multitudes of young engineei-s with

the facts and methods that they require in their practice.

Coals and Cokes in West Virginia: a handbook on the coals and

cokes of the Great Kanawha, New River, Flat Top and adja-

cent districts ii} West Virginia, By Wm. Seymour Edwards.

Cincinnati, R, Clarke & Co. 163 p.

Mr. Seymoue has collected in this book a great mass of statis-

tical and geological information which cannot fail to be useful

and valuable to all who are interested in the West Virginia coal-

fields. In the first chapter a brief review is given of the coal-

measures as they occur in the southern part of the State, and this

is followed by chapters giving details of numerous sections. We
have first tables of vertical sections giving the name used by the

Pennsylvania Survey, the local name, height or thickness, mate-

rial, etc. ; then tables of chemical analyses, tables shovving com-

parative gas-yielding power, steam-producing power, and chemical

analyses and physical tests of coke. This closes part one.

In part two we have sketches of various districts and tables

showing the output, cost of production, transportation, and aver-

age i^rices obtained in a series of years. In these days of pools

and combines by railroads, and of trusts by manufacturers, it is

of interest to note the immense difference in cost of transportation

when water and lijind carriage is considered. The Great Kanawha
River has been irnproyed under the auspices of the general gov-

ernment by means of locks and dams so as to afford continuous

transportation facilities for about ten months out of the year. The

most of the dams in the river are " movable," that is, can be

lowered to the botton^ of the stream in high water and raised

when the river falls, so a^ to afford a constant dejith of six feet.

The coal is carried in barges averaging about 500 tons, or between

12,000 and 13,000 bushel.^. Four barges (^n be easily handled by

a tow-boat in the locks, and from 4 to 14 in the open river; while

on the Ohio from 14 to 34 barges are taken by a single tug.

Thirty barges contain about 15,000 tons, equal to a continuous

train of 20-ton railroad cars 5* miles long. The rate of towing

this coal from Charleston, W. Va. , to Cincinnati, a distance of

263 miles, is only 35 cents per ton, or, to those who hire barges

and so pay rent for them, 37^ cents per ton. To Louisville, 394

miles from Charleston, the rate, including rent, and the return of

barges, is 48 cents per ton. or ly^^ mills per ton per mile. For

the longer distance to New Orleans, 1,776 miles, the cost is |1.25

per ton, or ^1^ of a cent per ton per mile. Contrast this now with

the cost of railroad freight from New York to L'hicago, 913 miles,

and we have $4.50 per ton, or 5 mills per ton per mile, against y^
of a mill per ton per mile for 1,776 miles to New Orleans. Surely

nothing can show more clearly the value of water carriage to the

community as a whole, and no better argument could be advanced

in favor of the continued development of our river, canal, and
lake navigation. JOSEPH F. James.

Washington, D.C., Dec. 10.

A Manual of Physics. By William Peddie, D.Sc, F.R.S.E..

New York, G. P. Putnam's Sons. 501 p. 8".

The language of mathematics is noted for precision and con-

ciseness; but, with its incomparable advantages, both for expres-

sion and for reasoning, it offers a barrier to many minds as for-

bidding as any Chinese wall. One reader of physics enjoys

brilliant lecture experiments, another desires a guide to accurate

laboratory measurements, but neither phase is apparent in this

volume. It is offered as " an inti-oduction to the study of physical

science, designed for the use of university students.'' With little

descripli n of apparatus or manipulation, it presents an orderly

view of the several topics, setting forth the unity of natural phi-

losophy, and tracing the results of observation to the kinetic

CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

Dec. 20.—Symposium, Is Simplified Spell-

ing Feasible? Discussion by Professor F.

A. March of Lafayette College, Hon. A. R.

Spoflord, Hon. Wm. T Harris, Hon. Edwin
Williis. The discussion will be continued

Dec. 37 by the remaining speakers.

Reading Matter Notices.

Eipans Tabules : for torpid liver.

Eipans Tabules banish pain.

M IU C D R I C Cabinet Specimens, Collections, and
llllllLnHLOi material by the pound, for miner-
alofiists. collectors, colleges, schools, and chemists.
Send for 100-page catalogue, pap.er bound, 15 cents;
cloth bound, 25 cents: supplement 2 cents. Geo. L.

English & Co., Mineralogists, 7:-!3 S^ 735 B'way, N, Y.

k ACK NUMBERS and complete sets of leading Mag-
I azines. Rates h-w. A.M. MAG. EXCHANGE.
' Schoharie N V

RESTORE YOUR EYESIGHT
Cataracts, scars or films can be absorbed and

paralyzed nerves restored, iritliiaut the kuife
or visk. Diseased eyes or lids can be cured by
our home treatment. "We prove it." Hun-
dreds convinced. Our illustrated pamphlet,
'Home Treatment for Eyes," free. Don't miss it.

Everybody wants it. '* TsE Eye," GImis Falls, N.Y.

^NEWfl^RCaMP
COLLEGE PROJECTOR

jmagEEN&CO.'

SCIENCE
More than one thousand of the lead-

ing scientific men and women of Amer-

ica and Europe have agreed to contrib-

ute to the paper during the coming year; and,

as others are constantly joining in this move to

make the paper more valuable than ever, it can-

not be long before there will be overtWO thou-

sand competent users of this weekly
medium of scientific discussion.

iSfee last page of this niimher.

Send 50 cents (in postage stamps, if most convenient) for two

months' trial subscription.

N. D. C. HODGES, 874 Broadway, New York.
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hypotheses which best explain Ihem. The more important for-

mulas of differential and integral calculus are deduced in an early

chapter (of only 15 pagfs) on "varying quantities." This is

well written for review, but less adapted to the student who is un-

familiar with calculus. The next chapter discusses vectors, com-

position of motion or velocities, harmonic motion, etc., as pre-

liminary to mechanics, gravitation, and the properties of matter.

While the phenomena and the laws of sound, light, heat, and

electricity are taken up in succession, the essential unity and in-

terdependence of the several subjects are kept in view. Thus

many of the terms and formulas which we usually associate with

statical electricity are discussed in connection with gravitation.

Among the interesting topics are Thomson's hypothesis of

vortex atoms, Maxwell's electro-magnetic theory of light, and the

several theories of ether.

References to original papers, and problems to be solved by the

student, might have been desirable features, but would have in-

creased the size of the volume. A very large range of physical

science is comprised within moderate space; and this is confidently

recommended to those who enter into the beauties of mathemati-

cal thought. ROBT. B. Warder.

The Woodworkers' Manual. By C. R. Tompkins, M.E. The au-

thor, Dover, N.H.

This is a pamphlet of sixty pa^es containing a condensed ac-

•count of the machinery and processes of woodworking, by an

author evidently practically familiar with the subject. He gives

a plain and simple account of the best practical methods of plan-

ning and building the woodworking " plant" and of placing its

machinery. The mostusual and standard forms of woodnorking
machinery are described, and " practical instructions for the

care, management, and preservation of the machinery" are given.

Illustrations of the tools employed are also given. The paper is

iprinted in good style, ami it would be worth while, one would
think, to doub'e its extent and bind it up. Tw good sense of

the authai is teen in his remarks about the use of lubricants.

He thinks that there is " no economy in saving five dollars on the
price of a barrel of oil, and losing ten dollars, In consequence of

its u*e, in extra repairs; which is in most cases a fact."

AMONG THE PUBLISHERS.

Professor E A. Smith, State Geologist of Alabama, has re-

cently published a ' Sketch of the Geology of Alabama." In it

are given descriptions of the various geological formations out-

cropping, with mention of the economic products found in them.
In this regard the most valuable rocks are the crystalline schifts

of Archfean age, and the Coal Measures. From the former are

derived many varieties of minerals and from the latter large

amounts of coal. The Clinton or Red Mountain formation is

also of value for the large quantity of iron ore it contains. The
formations occurring in the State and treated of with more or

less fullness, are Archeean, Cambrian, Silurian, Devonian, Car-
'boniferous, Cretaceous, Eocene, Miocene, Pliocene (?), Pleisto-

cene, and Recent. The pamphlet will prove useful to geologists

in general and the citizens of Alabama in particular.

— Professor Merwin-Marie Snell, who is one of the few spe-

cialists in comparative religion to be found in the United States,

and who has lieen iiuo.vn for some years as a writer and lecturer

on that and other antiiropological subjects, has recently severed

his connection with the University at Washington, for the pur-

pose of giving his attention to the conducting of a magazine de-

voted to the comparative history of religions and the archaeology,

philology, history, philosophy, religion, and literature of the

Asiatic peoplps. The leading specialists of Europe and America
will be found among the contributors, but it is intended to give

the periodical enough of a popular character to make it acceptable

to the general reader as well as to the serious students of the

sciences concerned. The name of the magazine will be The
Oriental Review. It will be a bimonthly, with a subscription

price of two dollars a year The publication office is at 2,138 H
Street, N. W., Washington, D. C.

Dr. T. H. Andrews, Jefferson

Medical College, Philadelphia, says of

Horsford's Acid Phosphate.

"A wonderful remedy which gave me
most gratifying results in the worst

forms of dyspepsia."

It reaches various forms of

Dyspepsia that no other medi-

•cine seems to touch, assisting

the weakened stomach, and
making the process of diges-

tion natural and easy.

Descriptive pamphlet free on application to

Riimford Chemical Works. Providence, R. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

Exchanges.
[Freeof charge to all, if ofsatisfactory character

Address N. D. C. Hodges, 874 Broadway, New York.l

For exchange —Minerals, fossils, P. W. shells,
land shells, native woods, Indian relics, two vols,
of Smithsonian reports, odd numbers of scientific
magazines, copper cents, etc., for good minerals
not in my collection, good arrow- and spear-heads
and natural history specimens of all kinds. Cor-
respondence solicited with list of duplicates. G.
E. Wells, Manhattan, Kan.

For sale or suitable exchange.—A spectrometer
made by Fauth & Co., Washington. D. C., according
to the plan of Prof. C. A. Young. This instrument
is suitable for the most advanced investigations
and determinations. Cost originally S700 and has
been used but little. Will be disposed of at a con-
siderable reduction. Address Department of Phys-
ics, Ohio University, Athens, O.

I will send British land and fresh-water shells in
return for those of America, any part, sent to me.
I have at present about fifty or sixty species, with
many varieties. W. A. Gain, Tusford, Newark,
England.

The Biological Department of Hamline University
desires to offer micrt'scopic slides of animal tissues,
or whole animals, in exchanae for first-class fossils.
Address corresp-^ndence to Henry L Osborne, Ham-
line University, Hiunliue, Minn.

For sale.—A set of the Berichte der Deutschen
Cbemischen Gesellscaft, from Jan. 1. 1877, to .Jan. 1

1892, bound in twenty-six volumes to Jan. 1, 18H8
and remaining four years unbound. Also the Bulle
tin de la Societe Chemique de Paris, from Jan. 1

1879, to Jan. 1, 1892, bound in eighteen volumes to
Jan. 1, 1S88, and remaining four years unbound.
Dr. Marcus Benjamin, care of D. Appleton & Co.,
1 Bond St., New York City.

For Sale.—A new Model U. S. Army Hospital
Microscope (Zentmaver). also H'uch and ]y>-inch
Objectives. HENRY C. WELLS, 151 Broa"lway.
New York.

Wants.

WANTED.—American Journal of Conchology,
seven volumes. Parties having these for

sale will please address the undersigned, stating
condition and price. R.Ellsworth Call, Louisville,Ky.

A GRADUATE ENGINEER will give instruction
evenings in geometry, trigonometry and sur-

veying, mechanics, physics, mechanical drawing
and general engineering construction. Five years'
experience in field and editorial work on engineer-
ing journal. References furnished. C. S. H., 102
Tribune Building, New York.

\ POSITION is desired in the South, preferably
^'\ the Gulf States, where 1 can teach ihe sciences
Can also itstruct in other branches. Salary only
nominal, as 1 am simply desirous of employment
while spending the winter in the South. A private
family preferred, but will acceot regular school
work 'if not too confining. MORRIS GiBBS, M.D ,

Kalamazoo, Mich.

\1 7 ANTED.—By well - qualified and experiencedW science master and associate of the Royal
School of Mines, London, aged 26 (at present in
England), a mastership in technical college or uni-
versity for any of the following subjects: Engineer-
ing sciences, geology and mineralogy, physics, chem-
istry and metallurgy, etc.. etc. Can provide excel-
lent references and credentials. Apply, J. G., 17
Sussex St., Rochdale, England.

A GRADUATE of the University of Pennsylvania
and a practical mineralogist of twenty years'

experience desires to give his services and a cabi-
net of 25,100 specimens, all named, with about the
same number of duplicates, in minerals, crystals,
rocks, gems, fossils, shells, archaeological and etlino-
logical specimens and woods to any institution de-
siring a fine outht for study. The oA'ner will in-
crease the cabinet to .50,000 specimens in two years
and will act as curator. Correspondence solicited
from any scientific institution. J. "W. Hortter
M.D.. Ph.D.. San Francisco, Cal., General P. O.
Delivery.

The American Geologist for 1893.
Edited by Prof. S. Cal«n, University of Iowa; Dr. E. W. Claypole. Buchtel College: Johx Eteemax.

Lafayette College ; Dr. Persifor Frazer. Penn. Ilort. Soc; Prof. F. W. Cragin. Colorado College:
Prof. Rob't T. Hill, U. S. Irrigation Survey; Dr. A.ndrew C. Lawsok. University of California; Frank
D.Knowlton, U.S. National Museum; .Toseph B. Tyrrell. Geol. Sur.ot Canada; E. O. Ulrich. Minnesota
Geological Survey; Prof. 1. C. vVhite. University of VVest Virginia; Pr.if. N. H. Wikchell. University
of Minnesota. Now in its Xth voUiiue. S:i nO per year. Sample copies. 20 cents. Address

THE GEOLOGICAL PUBLISHING CO.. Minneapolis. Minn.
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RACES AND PEOPLES.

By DANIEL G. BRINTON, M,D.
"The book is good, thorougMy good, and will long

remain the best accessible elementary ethnography
in our language. "—r/fe Christtan tfnion.

"We strongly recommend Dr. Brinton's 'Races
and Peoples'" to both beginners and scholars. We
are not aware of any other recent work on the
science of which it treats in the English language."
—Asiatic Quarterly.

'•His book is an excellent one, and we can heartily
recommend it as an introductoiy manual of ethnol-
ogy."— T/ie Monist.

"A useful and really interesting work, which de-
serves to be widely read and studied both in Europe
and America."—S/'i^r/i^OH (Eng.) Herald.

''Tbis volume is most stimulating. It is written
with great clearness, so that anybody can under-
stand, and while in some ways, perforce, superficial,
ijrasps very well the complete field of humanity.'" -
The New York Times.

"Dr. Brinton invests his scientific illustrations and
measurements with an indescribable charm of nar-
ration, so that 'Races and Peoples.' avowedly a rec-
ord of discovered facts, is in reality a strong stim-
ulant to the imagination."—Philadelphia Public
Ledger,

'The woi'k is indispensable to the student who re-
quires an intelligent guide to a course of ethno-
graphic reading."—P/ii7ade/p/u"a Times.

Price, postpaid, $1,76,

THE AMERICAN RACE.

By DANIEL G. BRINTON, M.D.

"The bookisoneof unusual interest and value."—
Inter Ocean.
" Dr. Danipl G. Brinton writes as the acknowledged

authority of the subject."''—Philadelphia Press.
"The work will be of genuine value to all who

wish to know the substance of what has been found
uiit about the indigenous Americans."

—

Nature.A ir,n*t,erly discussion, and an example of the
sncot^b..l". "ducation of the powers of observation."
—Philadelphia Ledger.

Price, postpaid, $2.

FOSSIL RESINS.
This book is the result of an attempt to

collect the scattered notices of fossil resins,
exclusive of those on ambei-. The work is of
interest also on account of descriptions given
of the insects found embedded in these long-
preserved exudations from early vegetation.

By CLARENCE LOWN and HENRY BOOTH
12°. .si.

K. D. C. HODGES, 874 Broadway, N. Y.

Fact and Theory Papers

I. THE SUPPRESSION OF CON.
SUMPTION. By GODFREY W. Hambleton, M.D.
1S°. 40c.

II. THE SOCIETY AND THE " FAD."
By APPI.ETON Morgan, Esq. W. 20 cents.

III. PROTOPLASM AND LIFE. By
C. p. Oox. 12°. '5 cents.

IV. THE CHEROKEES IN PRE-CO
LUMBIAN TIMES. By CYRUS THOMAS. 12°. $1.

V. THE TORNADO. By H. A. Hazen.
12°. $1.

VI. TIME-RELATIONS OF MENTAL
PHENOMENA. By JOSEPH JaSTROW. 12°. 50o.

VII. HOUSEHOLD HYGIENE. By
Mart Taylor Bissell. 12°. 75 cents.

N. D. C. HODGES, Publisher,
""-I Brt -Oway, New York.

Aboriginal North American Tea.
ActiDism.
Agriculture, Esperimental, Status of.

Amenhotep, King, the tomb of.

Aoatomy, The Teaching of, to Advanced Medical
Students.

Anthropology, Current Notes on.
Architectural Exhibition In Brooklyn.
Arsenical Poisoniug from Domestic Fabrics.
Artesian Wells In Iowa.
Astronomical Notes.
Bacteria, Some Uses of.

Bird on Its Nest, The.
Birds Breeding at Hanover, N. H.
Botanical 1 aboratory, A.
Botanists, American and Nomenclature.
Brain, A Few Characteristics of the Avian.
BythoscopldEB and Cereopidse.
Canada, Royal Society of.

Celts, The Question of the.
Cbalicotherium, The Ancestry of.

Chemical Laboratory of the Case School.
Children, Growth of.

Collection of Objects Used In Worship.
Cornell, The Change at.

Deaf, Higher Education of the.
Diamonds In Meteorites.
Diphtheria, Tox-Albumln.
Dynamics, Fundamental Hypotheses of.

Electrical Engineer, The Technical Education of.

Eskimo Throwing Stlek«.
Etymology of two Iroquolan Compound Stems.
Eye-Habits.
Eves, Relations of the Motor Mnscles of, to Certain
Facial Expressions.

Family Traits, Persistency of.

Flihes, The Distribution of.

Fossils, Notice of New Gigantic.
Four-fold Space, Possibility of a Realization of.

Gems, Artificial, Detection of.

Glacial Phenomena in Northeastei'n New York.
Grasses, Homoptera Injurious to.

Great Lakes, Origin of the Basins of.
" Healing, Divine." ,

Hemlpter. us Mouth, Structure of the. *
Hofmann, August Wllhelm von.
Hypnotism among the Lower Animals-
Hypnotism, Traumatic.
Indian occupation of New York.
Infant's Movements.
Influenza, Latest Details Concerning the Germs of.
Insects In Popular Dread In New Mexico.
Inventions In Foreign Countries, How to Protect.
Inventors and Manufacturers Association.
Iowa Academy of Sciences.
Jargon, The Chinook.
Japsidse; Notes on Local.
Keller, Helen.
Klamath Nation, Lingul&tlcs.
Laboratory Training, Alms of.

Lewis H. Carvill, Work on the Glacial Phenomena.
LIghtning.New Method of Protecting Buildings from.
Lion Breeding.
Lissajou's Curves, Apparatus for the Production of.
Maize Plant, Growth and Chemical Composition of.
Maya Codices, a Key to the Mystery of.
Medicine, Preparation for the Study of.

Mineral Discoveries, Washington.
Museums, The Support of.

Palenque Tablet, a Brief Study of.

Patent OfSce Building, The.
Physa Heterostropha Say, Notes on the Fertility of.
Plot's House, A.
Pocket Gopher, Attempted Extermination of.
Polarlscopes, Direct Reflecting.
Psychological Laboratory at Toronto.
Psychological Training. The Need of
Psylla, the Pear-Tree.
Rain-Making.
Rice-Culture in Japan, Mexico and the United
States.

Rivers, Evolution cf the Loup, in Nebraska.
Scientific Alliance, The.
Sistmrus and Crotalophorus.
Star Photography, Notes on.
Star, The New, In Auriga.
Storage of Storm-Waters on the Great Plains.
Teaching of Science.
Tiger, A New Sabre-Toothed, from Kansas.
Timber Trees of West Virginia.
TrachesB of Insects, Structure of.
Vein- Formation, Valuable Experiments In.
Weeds as Fertilizing Material.
Weeds, American.
Will, a Recent Analysis of.
Wind-Storms and Trees.
Wines, The Sophisticated French.
Zoology in the Public Schools of Washington, D C
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[Science (weekly) established in 1883, N. D. C. HODGES,

874 Broadway, New York City.]

Titles of Some Articles Published in Science since Ball, V., C. B., LL.D., P.R.S., Dublin, Ireland
,• . Barnes, Lharles Reid, Madison, Wis.
Jan. I, 1892. Baur, G., Clark University, Wor:6ster, Mass

Beal, W. J., Agricultural College, Mlon.
Beals, A. H., Milledgevllle, Ga.
Beauchamp, W. M., BaldwinsvlUe, N.Y.
Bell, Alexander Graham, Washington, D. C
Boas, Franz, Clark University, Worcester, Mass
Bolley, H. L. , Fargo, No. Dak.
Bolles, Frank, Cambridge, Mass.
Bostwich, Arthur B., Monlclalr, N J.
Bradley, Jlilton, Springfield, Mass.
Brinton, D. G., Philadelphia, Pa.
Call, E. Ellsworth. Des Moines. la.
Chandler, H., Buffalo, N.Y.
Comstock, Theo. B., Tucson, Arizona.
Conn, H, W , Mlddletown, Conn.
Coulter, John M., Indiana University.
Cragin, F. W., Colorado Springs. Col.
Cresson, Hilborue T., Philadelphia, Pa.
DavlS- W. M., Harvard College, Cambridge, Mass,
DImmock. George, Canobie Lake, N.H.
Dixon, Edward T., Cambridge, England.
Farrlngton, E. H., Agrlc. Station, Champaign, 111.
Ferree, Barr, ^ ew York City.
Pessenden. Reginald A., Lafayette, Ind.
Flexner, Simon, Johns Hopkins, Baltimore, Md
Foshay, P. Max, Rochester, N.Y.
Gallaudet, E. M., Kendall Green, Washington, D.C.
Garman, S., Mus. Comp. Zool., Cambridge, Mass,
GIbbs, Morris, Kalamazoo, Mich.
Golden. Kaiherlue E.. Agrlc. College, Lafayette, Ind,
GriQuell, George B., New York City.
Hale, Edwin M., Chicago, lU.
Hale, George S., Boston, Mass.
Hale, Horatio, Clinton, Ontario, Canada.
Hall, T. Proctor, Clark University, Worcester, Mass,
Halsted, Byron D., Rutg. CoU , New Brunswick, N.J,
Haworth, Erasmus, Oskaloosa, Iowa.
Hay, O. P., Irvington. Ind.
Haynes, Henry W., Boston Mass.
Hazen, H. A., Weather Bureau, Washington, D.C.
Hewitt, J. N. B., Bureau of Ethno!., Washington,

D. C.
Hicks, L. E., Lincoln, Neb.
Hill, E. J., Chicago, HI.
Hill, Geo. A., Naval Observatory, Washing^ .1, D.C,
Hitchcock, Romvn, Washington, D.C.
Holmes, E. L. Chicago, lU.
Hosklns, L. il., Madison, Wis.
Hotchkiss, Jed., Staunton, Va.
Houston, Edwin J., Philadelphia, Pa.
Howe, Jas. Lewis, Louisville, Ky.
Hubbard, Gardiner G , Washington, D.C.
Jackson, Dugald C, Madison, VVlsconsin
James, Joseph F., Agrlc. Dept., Washington, D.C,
Johnson, Roger B , Miami Uulverslty, Oxford, O.
Keane, A. H., London, England.
Kellerman, .Mrs. W. A., Columbus, O.
Kelllcott, D. S., 'iiate University, Columbus, O.
Kellogg, D. S., Plattsburgh. N. Y.
LIntner, J. A., Albany, N. Y.
Loeb, Morris, New York City.
Mabery, Charles P., Cleveland, Ohio.
Macloskie, G.. I^rlnceton, N.J.
McCarthy. Gerald, Agrlc. station, Raleigh, N. C.
MacDonald, Arthur, Washington, D.C.
MacGregor, J. C, Halifax, Nova Scotia.
MaoRitchle, David, Easter Logle, Perthshire, Scot-
lahd.

Marshall, D. T., Metuchen, N.J.
Mason, O. T.. Smithsonian Inst , Washington, D. C.
MilUpaugh, Charles F., .Morgantown, W. Va.
Morse, Edward s., Salem, Mass.
Nichols, C. F., Boston, Mass.
Nuttall, George H. F., Johns Hopkins, Baltimore

Some of the Contributors to Science Since Jan.
I, 1892.

Aaron, Eugene M., Philadelphia, Pa.
Allen, Harrison, Philadelphia, Pa.
Ashmeao, Albert S., New York City.
Bailey, L. H., Cornell University, Ithaca, N. Y.
Baldwin, J. Mark, Unlvqs»lty,jf Toronto, Canada.v9B»lty,jf Toronti

Md.
Oliver, J. E., Cornell University, Ithaca, N.Y.
Osborn, Henry F., Columbia College, New Ynrk City,
Osborn. Herbert, Agricultural College, Ames, Iowa.
Pammel, L. II., Agricultural Station, Ame^, Iowa.
Plllsbury, J. H., Smith College, Northampton, Mass.
Poteat, W. L., Wake Forest, N. C.
Preble, Jr.. W. P., New York City.
Prescott, Albert B., Anu Arbor, Mich.
RUey, C. V., Washington, D. C.
Ruffuer, W. ' iioxlngtou, Va.
Sanford, Edmund C, Clark Univ., w-orcester. Mass,
Scripture, E. W., Clark LTniverslty, Worcester, ?Jass.
beler. Dr. Ed., Berlin, Germany.
Shufeldt, R. W., Washington, D.C.
Slade, D. D., Muser j Comp. Zool., Cambridge, Mass,
Smith, John B ^ atgers Coll., New Brunswick, N. J,
Southwick. Eumund B., New York City.
Stevens, George T., New York City.
Stevenson, S. Y., Philadelphia, Pa.
Stone, G. H., Colorado Springs, Col.
Taylor. Isaac, Settrington, England.
Thomas, Cyrus, Washingron, D. C.
Thurston, R. H., Cornell University, Ithaca, N.Y.
Todd, J. E., Tabor, Iowa.
True, Frederick W., Nat. Mus., W.-.shlngton, D.C.
Turner, C. H., Univ. of Cincinnati, Cinclniiati, O.
Wake, C, StanP.and, CMoago, 111.

Ward, K. Dec Harvard L^nlv , Cambridge, Mass.
Ward, Stanley M.. S.-raiiion, Pa.
Warder, Robert B., Howard Univ., Washington, D.C.
Welch, Wm. H., Johns Hopkins, Baltimore, Md.
West, Gerald M., Clark University, Worcester, Mass-
Whitman, C. O., Clark University, Worcester, Mass.
Williams, Edward H., Lehigh Univ., Bethlehem, Pa,














